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SUMMARY, CONCLUSIONS AND RECOMMENDATIONS 


»This| study undertaken for the Royal’ Commission on the “Ocean 


" be = e 
Ranger Marine Disaster describes and assesses’ the means of 


Sommunications in relation to Eastern Canada offshore dir ieis ne 2 Wilin 
terms of communications aspects, it is convenient to divide the 
present activities into three zones based on the distance offshore; 
coastal (80 km), middle (80 to 350 km), and far (greater than 350 km). 
Bemsexamples, drilling off Sable Island on the Scotian Shelf can be 
Mmeluded in the coastal zone while the Hibernia location would be in 
the middle zone. Two: basic types of -drillinge units: ane” cumrently an 
Brcmmenuxed, such as jack-ups used in shallow waters, on non-flxeds 


such as drill ships and semi-submersibles. 


A drilling unit needs to maintain long and frequent communications 
Montact .with its shore-base. The type of communications services 
Peeeameeand) sprovided on “a drilling unit include, voice, telexsgor 
Mererype;, telecopier or-facsimile, and data. Both the drilling’ unite 
and its shore-base also need to be capable of voice communications 
ferPumerrensport helicopter :and support. vessels. The ship, shore, “and 
helicopter stations are required to meet a fairly comprehensive and 
@etarled set of regulations under Canadian, International and other 


Mational conventions. 


Pmtetbee drilling units. currently in operation) in thelmstudy ager 


Mewamtearel lite communications terminals (mostly linked to) INMARSAT)= 


Mitecheeprovide voice, telex, telegraph, and data communication 
ere Satellite communications’ facilities are” being) vusedm evan 
PHoWeh) there are no regulations which. omake :- them) mandatory. aieec 


terminals, through geostationary space satellites, provide mash en 
Be@imabitie lank to the shore-base. The satellite terminals are equipped 
Pebieean emergency override channel which provides immediate and 
eutomatic access. to shore AWSn activated. However, dues Goeth ew present 
Sacellate, user. costs, the prime communications among the components of 


a ‘drilling system' are basically provided by MF/HF and/or VHF links. 
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Opewie ftwotlinks, the WHF )@dnkipisr mover reld ables sbut sisovonby 


effective Wp #00 ranges )Yok, approximately 80 km. ‘This. then “is the 
primary link for line-of-sight digteances and “bs "used —a5) isuch) un cine 
coastal exploration zone. The MF/HF links utilize ground and/or sky 


wave mode of propagation. The ground wave mode is more reliable than 


mBhe*sky wave’ mode but its effective range ‘is up to approximately «350 


mms The  ground-wave mode then is prevalent for drilling: operations in 
the middle exploration zone while the sky wave MF/HF mode is relevant 


Zo the ‘far’ zon'e-. 


The inherent reliability of the above links may get degraded in 
practice Or operations due to the occurence of severe environmental 
mondrtions.e Adverse “conditions: such “as . kightiing.,” waim.oresnow! and 
mei storms as wel "a's *thée presence ole isea Mice maySaifiect quality (oF 


Mommunications and reduce usable range. AS 4. result of these 


Boundrtraons ** ao "particular communication Sink maypefail preaeni faeane ly 
mecradime Tcommunicatons’ reliability. 'The* VHF inks ‘suifter (thas least 


while the MF ground-wave propagation links may be severely affected 


Sirinreerwind storms’. "The HF ‘Sky-wave links further suffer from 
Meartvations inh the’ ‘ionospheric conditions which may introduce 
significant noise during: might) cand \‘thuis! deigrmade, commumiceta ons 


Beliabilityt 


The communications link with the helicopter is primarily provided 


by Bie) VPs actothautic band cwhibertthes!prrmeetlanks wixthagubetcupport 
vessels is'"provided «through tthe (VHFQmarinet band! eBoths the kidoptenmend 
lsupport vessels! carry’ MF/HFY equipment¥aseweillt These dainks#perthaps are 
lsomewhat weaker than those between the drilling unit and the 


Biore-base VYhecause™ they include tEhe Satrerlirestiainig All whet above 


Pinks -\havermuilti-channel pcapabrlrty, Ofhus: providing (redindancye a The 
wommunicatron “Mequipmwente. usted) oh tiad Dvaidia Woetdr 11iletinga/ss yist emt 
components (drilling unit, shore-base, support vessel, and transport 


Pessel) consists of redundant ‘or back-up equipment. In. particular, on 
drilling units and shore bases, multiple’antennas ‘and’ receivers and 


Spare transmitters are priowaded @amwith waxrbhomathic (liseileictiiona and 
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switchover capability. Adequate back-up or emergency power is provided 


through Pead acid batteries’, 


Although any two components of two nearby networks do not seem to 


more a common private frequency, they can easily talk to each other 
through a number of frequencies provided on the VHF, MF, and HF bands 
for public correspondence. More overs Mo aii me Drequvetci1vess Ceo. 
eed atworal distress at 2182 kHz. and those assigned to individual 
Poast’ Guard stations) may be used to establish a common working 
frequency for temporary use through an intermediatory coast guard 
m2 von. These stations: “ariel 'réqnited “to Pmaineay pane continuous 
Bilstening watch ‘on international distress and calling frequencies (500 
kHz - telegraph under DR ENArons ear oe lk Hz, and 158.6 MHz). Most of the 


mrp Stations are also required to maintain’ this watch. 


Bie oftshore communications in the Study area at present appears 


to be adequate to meet the needs of the exploration companies as well 
Mmbem practically reliable in reasonable terms. This reliability can 


be enhanced through the following: 


i) Dyeee Varieyine: the applicability of Canadian regulations to 
ottshore-dralling units Cespecaally those foreign owned) and 


by clarifying apparently conflicting requirements, 
hs, By requiring all transport helicopters tor be equipped with 
VHF marine band radio equipment and/or for all support 


vessels to carry VHF aeronautic band radio equipment, 


ie) ey Erequiritigeesall «drilling Manwes operating » lat Pudystance. 


greater, than approsimately 80 “ine oftshore (perhaps outside 
the VHF coverage area ‘of the Co ms te Gi anise ss tra bi oan ts be 


equipped with, satellite communication termine les 


Lye) By requiring frequent preventative maintenance schedules for 


communications equipment -andysby equicine Lustallation. of 


performance monitoring and display devices, 


Digitized by the Internet Archive 
in 2024 with funding from 
University of Toronto 


https://archive.org/details/31/61119727881 


v) 


Vi) 


Vil We) 


Vwi) 


By requiring sparelecommunaications equipment parts on 


Crvilige units and the services of a qualitied- electmonics 


Sechni.e.an, 
By requiring a communications contingency plan, 


By encouraging exploration operators to pool resources and 
thus, provide optimized antenna facilities at the shore for 


GommugLoati ons sto,wa particular offshore: region and, 


Byeecompilling. communication reliability data ‘base Ffor: (ive 
study .areas and,/encouraging research into improving MF/HF, 
and VHF communications reliability through improved antenna 
desigus. and), emplLoyment..afs space, path, frequency, wand 


polarization diversity. 
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f-O INTRODUCTION 


a. 1 General 


This study was commissioned by the Royal Commission on the Ocean 
Ranger Marine Disaster (RCORMD) to assess the means for communications 
in relation to the Eastern Canada offshore exploratory cdrelling. woe te 
9ff£shore operations require reliable means of communications between 
Jarious components of a "drilling system"; namely, the drill Grits 
shore-base(s), support vessel(s), and transport helicopter Gs x 
fail-safe means are needed for communicating emergency or distress 
signals between two points and for transmitting and receiving one or 


More wntormation types =~ volee, data lor text ~,and videox 


Alichtop pitted “illustrationeof the varwous links’ as; ‘the parts of Jan 
external communications network associated with a "drilling system" is 
Brownlin Figure 1. The communications link between two components or 


points is provided through propagation of electromagnetic waves or 


energy. (The information to be conveyed, e.g., voice, is converted 
Monto electromagnetic energy, i.e. radio waves, which are transmitted 
mia Unopmrecept Lon converted’. back 1nto the*"ori@einaie = form. e.2.. 
moice). Tnhererrequenerves or frequenmcy=bands, inf tte “electromaenetunc 


Moectrums (esg.- Medium (MF), High .CHF), and Wery High Frequencies 


(VHF),Microwaves, etc.) employed for communicating between two points 


On the “earth's surface are determined by @ numberof factors whitch 
include Ene. existence Om. a direc tom ierde-of— silent pape he tine 
| oo =e . j 

intervening distance, and the environmental conditions. Ene use Move 


n 
he electromagnetic frequency spectrum 1s controlled under Canadian 


k 
i 
\ 
2 Toternational Regulations. 


: . 


Twos paints may be joined directly iby a conmectiune seabl ea om mcon 
ane-Ot-Sight distances, for Soy le. ciecne microwaves or VHF. The 
Mommunications link for over-the-horizon ‘distances (i.6.; beyond. the 
Be oped cht) is primarily, provided through ME (and Vee bande. Two 


mute ati a distance “apart greater Stian the sling ctoci cinta ee 
bonectedethrough. an «intermediate “relay station, sucue as) cuespace 


Batel Miitelewhich providies aaredaableiudanectitiongla nemomesight, link ta 


el 
' 
¢ 
oy 
7 4 
‘ v< 
’ 
a 
‘ ‘ 
Sam 
oss 
7 
f 
: 
i 
ni 
t 
| 
i “" @&t 
’ ¥ 


s vd Nizoe 725 


Cay : 

iaodee tamen i” se 
Pt a 

nedeuw of COMRGDE) © ates 
i a4 ar ch y e 

@ if Po 

i REwews aaahan? nae 

: i, ‘ Chi " 

a. oe ‘* ae upos bak: 
j Wii ae . 


as bp ad 


& oe) ay a hy anoag 


ane obi abt Fr 


» bans e9000 on 


se, Aeowter enols 
i top vat 


nopBsaat ash Wh Th an 


¥ob% dat, aa. nok sem 
: ~ e] ’ = 
‘ i” i) 
i BTS AS 
" 
: load ba 3% rvao.9 i noid ve 


Ok 
‘eupet? «9 ae rer 
— , / , an 
HD 6 6a (3K) mus sa 
¢* 


ae 
** P 


a 
' an reat o.I880 28 eit 


zit «4 to. 8 s 3538 
nv Us ¥ ? 4f3 bas sem 


wHurssege Yyanaupos 


anehiatiand § 


as iia | at 


aa M4 . : 
7 


NETWOR 


Oe 


ee 


FIGURE ..| Simplified Representation of Offshore Drilling 
: Communications Networks. 


a 
a, i weary 
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each point. Porwenhis reason, Gateklites are “finding sane increasing 


role and importance in communications. 


Accordingly, there may be one or more communication links Veuiots 
VHF ,HF, etc.) between two components of a "drilling system" and each 


link may be operable at more than one channel or frequency. Rare 


Bhit, as part of the total communications network, has the external 


links connected to its internal communications system usually through 
One primary node (normally the radio operator console). Two. nearby 
metworks may be joined: through inter-connections of major components, 


Poeriructrated in Figure. J; 


| This report describes »and=-examines the relevant means of 


communication associated with a “drilling system" in accordance with 


the terms of reference of the study which are given in Appendix A and 


Mrelined below. 


1.2 ° Terms of Reference 


The Terms of Reference of the Royal Commission on the Ocean Ranger 


Marine Disaster 'call for a broad-rangingestudy plan, pertamnine co 
offshore drizailline and..related activittvess which mine budess shiver areas 
environment, regulation, design, satetys gand.trawnanes The geographic 


larea for these studies (Figure 2) extends Pon thes shore—-line too the 


imit of jurisdictional claims, and from the Canada-U.S. boundary to 
the northern limit of the area serviced by east coast ports and where 
BE drilling jsystems are .used (Lancaster Sound at .75°N). The 
Pssue, in all studies is human.safety, with property safety only to be 


lconsidered to the extent it affects human safety. 


The purpose of the study xeported heres is —tomdesenpbemand assecs 
the a communications in, relation Cos eastern. GCanadamortcnGace 
Bxolocatory drilling» and to provide practical possi bi luties stor 
ee ee these means, if so required. The study. requirements include 


Brovision for the following: 
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) To describe individual communications and total communications 


networks currently in use in the study area (internal 


communications systems of a drilling unit and external 


communications systems of each eomponeut Of “a “drei line 


system"); 


v1) To evaluate the suitability and adequacy of system described 
ek al ee 

eri ) To identify and assess conditions resulting in the loss of 
communication “between various components) of a “d@prlbing 
System in the “study “area; 

iv) To identify inherent redundancy within each communications 
link and network in terms of maintaining continuous 
communications between each component; 

v) To identify communications systems under development and those 
eurrently™in use an *the drilting radustry and other radueum@res 
in other offshore areas; and, 

vi) To identify the "most desirable" communications system (if 


Gurrent syst'ems “are "found “insutficient)) for ta dra) lene 


system” off the Canadian east coast using combinations of 


individual” systems ‘currently Yin USeVor those under 


development. 


Mees Organization of Study 


Racker round™ information ~for the study” “area. such eas geographical 
BoP environmental aspects ‘and the” current “Vevel "cf dyiliine acunvney se 
me 'outlaned' in Section “2. Th'is® ‘sect iom* also ®tmchudes say *sumuary aot 
elated information for some other offshore:areas such as the Arctie 
and the North Sea. The offshore communications requirements and 
Epplicable regulations are discussed in Section 3%" The comminicat ron 
Systems currently operating in the study area are described in Section 


m while their assessment is undertaken? in “Seetion. 5. Some of the 


& 
pertinent information for these systems was obtained through a 
questionnaire sent to Canadian Oil Companies and the Canadian Coast 
Guard. One the basis ofi,these, respomsielsi;% ty picali systems are. 
GiScus sede The ,applicability to,the studys area ‘of ‘systems’ operating 
in sOtuverirotmshore:) areas and (Phose under development is explored in 


Sectuon, 6. 


qs 


me0° SLUDY AREA 


2.1 Geography and Environment 


| The area of concern extends some 3000 km from the United States 
morder in the ‘sottth,, to Lancaster Sound at the entwancel to the 
Northwest Passage. The climate varies from temperate to Arctic. The 
width of the continental shelf to the 200 m isobath varies from 200 km 
of Nova Scotia to 400 km southeast of Newfoundland. Further North off 
Labrador the shelf break generally occurs at 300 m and 150 km from the 
coast, Fast of Batfin Island,” there is vartuallya@noy shelipand the 


sea-bed plunges to a depth of 1000 m within 50 km of the coast. 


Papeorationr permits,  retilecting |) the Vcuwmrent  akpowleage mine 
sedimentary basin structures on the east coast, have been awarded for -: 
parts of the Gulf of St. Lawrence, large partis of the Sce@tianm Shells 
Moparticularly near the Shelf break), the eastern and northern Grand 
|Banks, northeast of Newfoundland and “alone the -coast™ off Labradoér 
ae Ba The only permit areaer*eti@-battiin leiand Sares set etic 

mettiude of Daviis Strait and at “theWentrance to tLancaster’ Sound. The 
. environmental parameters .effectime “communications Pfor the 
Brive Ofeshore sectors Or’ regions of thesetudy Mareusmimarazed= am ‘lappes 


Mer to 4 (from Swaill and Mortschs,1983)" 


Such. enviroamental conditions| 6% paramerers tasy wind 2or s waves. 


precipitation (rain, snow, thunderstorms), or the presence of sea ice 


jmay effect the quality of offshore communications and sometimes may 
1 


Mevyen result in :the break down of a communication link (see Sections 
| 


A, anda), Electromagnetic waves are absowmbied jor attenuated by 
ee water) or Mowstaire: Gprecipltatton -— rain, snow ;etreczime 
mame ete.)*; which .Bmesalts Lip deel D:Qome wit Qndhan-Crtinie Over —atre wert fe cer Lire 
Pommunication range or distanee, Similarly .w (the “precence si. 


BSignificant ocean waves and, in particular, <se¢a ice may Mmedice (the 
usable range due to the attenuation of ground waves (radio waves,using 
Ehe ground mode.for propagation, l.€.5 4Beopagatine gabone pehessurtarce 


of the earth). 
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FIGURE? 3. Oil and Gas Exploration Lease’ Areas 
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A summary of extreme wind conditions for the study area as shown 


eo Table liindicates only a slight difference among the five offshore 


regions or sectors of interest. The minimum and maximum mean monthly 


mend speeds appear to bev“labout.7 to I&® ktaand 21 er CLOeé m/s), 
respectively, with gale force winds (greater than or equaim tor 34 kty 
prevailing around 10 percent of the time during the extreme months. 
Severe storms (winds 65 to 75 kt) seem to average once a year in each 
pt the five representative east coast areas with slightly different 
meequencies of “thunderstorms! and@eavy irain (CDabbe YE The 
probability of freezing precipitation (Table 3) tends to decrease with 
distance from land. OPEShHOres, most | fweezine “precipi taercoo es 
associated with frontal activity and may last for a number of hours (3 
to 24 hours) in an extreme month. In contrast, thievtcombination of slow 
Mroud ceilings and low=visibilities.,)whieh are” ofitinterest.to aircratt 


Operations appear to be very frequent (Table 4). Ce1lings’ less. than 


300 ft or visibilities less than 0.5 mile (0.8 km) can seriously 
curtail aircraft operations and thus increase the importance of proper 


communications. 


As noted earlier, in addition to atmospheric and oceanographic 
parameters, the presence of sea ice influences the effective range of 


offshore communications and communications quality. The” advance of 
sea meemmin the study. @aréa ~from™iseptember Co March Uwssidepicted an 


Figure 4, The ice starts. tot xyetreatwin Apri imandstby May ithe Gul cot 


‘St. Lbewrence and/vthe “Northern Grand. Banksmaremnormalliy “ec tear:. Lie 


‘Labrador Coast normally clears .of ice 'duringsilune sand July’ whale at 


Mie" same: time, open waters* in northern “Battin Bayvewstart "fol expand 


southward. Sealarce normally Ce@ghes eites~ minimem Sexmten ts by 
mid-September. The variations in the maximum annual extent of the ice 
Pover indicates that while the Grand Banks,is tce free during a normal 
Biter n it can be totally ice covered (aula ne a severe Icenyesr eh tear 
Is). AteWousw™ tee has come close” to Sable IsVand™ (within 40 stmigson 
ey eral oceasions, the island remains» outsides theijextreme limits of 


lsea ice. 


SEPTEMBER 
OCTOBER 
NOVEMBER 
DECEMBER 
JANUARY 
FEBRUARY 


BAFFIN &—— MARCH 


Bay 


SCOTIAN 
SHELP 


PEGORE <4. Advance of sea ice from September to 
March 


—-+-—— MINIMUM EXTREME.ICE LIMIT 
== ——AVERAGEPEATHEME ICE “CIMis 
EXTREME ICE LIMIT 


BASED ON DATA FOR 1964-1979 


oon 


FICURE (Ss. Extreme sea Aoe” limits. 
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2.2 Exploration Activity 


To date offshore drilling in the study | area has been rstwicgtedsime 
the open water conditions, and the type of rig employed (Figure 6) has 
Deen; dictated4by therwater depth, ‘wave, *conditions ; \and the (needmieoe 
mobility in the path of icebergs or pack ice. Year round drilling has 
only been™possible off NovaxSeoatia and, with due attention to icebergs 
and wOacasmona Umincursi On  .rmy sea ,1ce.sson the -Crand) Banks. Jackeap 
systems have been used in the Gulf of St. Lawrence and in the shallow 
WHLEKSGH COC el Me Om mala e  Ustand! off), Nova) Scotia. Elsewhere off Nova 
Seotiia and on the Grand Banks Ons Newfoundland, anchored 


semi-submersibles have been used. 


Ottmeiaveeed or Pand Winithe Davis Straity drilhbing has? been restricted 
to the summer months. But dynamically positioned vessels, generally 
drill-ships, have been used to meet the need for mobility in the path 
or icebergs. Supply boats (Figure 6). are used on a frequent Seheumue 
between @ drill unit_and a shoree base. At least one supply boat is 


Feduired@tonsctand by “at drill Punit;ateall time's. 


These “drill junits and Wessels used offshore provide moter 
orientation gtability Co “wanyine— degrees cand” offer different heights 
for "Mounting | COMMUNI Cath omumantenias’. A comparision of expected. 
motions |(theoretical)  uthat: Sare likely to, be encountered ‘by weed 
Oftsho ren seructure sii Ss .gaven in iiabile. 5), The practical valueseeimaweeoe 
Significantly ™less' and the heave ‘component .may be as much gyaeueeee 


COST. 19 SaoF. 


During 1983 seventeen’ drill units were operational in tireauemeee 
area. Among these, four drill ships operated on the Labradom sane 


four jack-ups operated of Prince Edward Island, New  Brunswi chee 


Nova Scotia; and nine! semi-submersibles drilled off Nova Scotapaneaned 


Newfoundland. A similar level of exploration activity is expected to 


continue durant) usanend meso in the study area. 


(a) } 3 (b) 


(c) | (d) 


FIrCcuRe ©. Typical adriljing plattormmeranda wesse hom BS eto ree 
Eastern Canada. (a) Jackrup, (b) semi-submersible, 


(¢) arilUship, and ae) evr iy eye cece 
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Table’ 6 provides the approximate distances involved in the current 
offshore Scrat Londra Uling frome.cone by picat—shore—sttea tone For 
mrese drilling operations, communications ace primaridy .requireds upoito 
distances of 1000 km from the base'stations VYocated in Sts John’s and 
Halifax, although the vast majority of operations are within 500 km of 


Phe base station. However, greater distances (1500 km and more) are 


involved for communications from St. John's and Halifax to activities 


off Labrador and further north. 


Past exploration activity, as indicated by the -Llease: <acreage 
holdings, has shown that more than one operator .(loik companys or 
consortium) may be involved in drilling at two near- hy locations Cece 
Metnin! 50% km) at one time. AVso,) two  druli@umnite tmayeopeagice 
“simultaneously at distances of just several kilometres apart. 


"5 Comparison With Other Exploration Areas 


Among the other areas where exploration is currently taking place 


are the following: 
smwestern Arctic (e.¢. }Beaufore Sea) 
- North Sea 


mm eoe West Coast Ceres off? Alisa) 


Gul-f—of-Mexico : 


ASwa- way of illustrating the differences, | Table, 7 =eompares some 
Beleyant environmental statistics Samong™ the Grand Banks, North Sea, 
Boe Beaufort Sea regions. The month) off Fébruarys corresponds Btoulche 


winter conditions and the month of July to the summer conditions. 


Area Typical Shore Stations Distance/Range (km) 


A nS 


Scotia Shelf Primary - Halifax 200-500 
Secondary - Sable Island 0-500 
Gulf of Saint John, New Brunswick 200-400 
St. Lawrence Prince Edward Island 0-200 
Grand Banks St. John's, Newfoundland 300-500 
Halifax, Nova Scotia 1300-1500 
Labrador Shelf Hopedale, Labrador 100-500 
Halifax, Nova Scotia 1200-1600 
St. John's, Newfoundland 100-1500 
Baffin Bay/ St. John's, Newfoundland 
Davis Strait Halifax, Nova Scotia 1500-3000 
Table 6: Approximate Distances Between Offshore Exploration Areas 


and Some Typical Shore Stations 
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As drilling in the Beaufort Sea only takes place during the summer 
montis, <Omky athe sohyesdaata are presentied. for |1t. In general, the 
Grand Banks environment, appears ‘to be the most severe. But dn tie 


Beaufort Sea, sea ice is present even during the summer months. 


The main; difference between the study area .and the Westerg@ 
CangdiammArctic) 1smibhatemost twat not all, of, the, explorat ionm@gat as 
place in -thesfar north *at= present) is in‘close™ proximity to land “mages 
(within 100km), whereas generally larger distances (approximately 500 
km or less) are involved in the study area. The offshore distances of 
eoncern in the North Sea (100 to 400° km) are comparable to these 
the study area. However, at present there are two basic differences 


between ‘operations tine the North Seamand ithe (study l'area:.| These "aneiiae 


£o lbows: 


1)~ exploration “and production activities in the North S¢@amaae 
Occuring within the immediate vicinity of each other; ame 
in), therdensity ofjofishorelactivity in-the North Sea ieiegmem 


thatwlaiine-of-=sachtuidirects communicationsiibetweem un@ts 


(drill or production) is possible. 


in addition, Novth Seatsystems voperate in relatively shallow wanes 
and “do not have to ‘contend with -ice,, allowing the use) sof supeneee 


platforms. 


In comparison with exploration platforms, the production platforms 


require more of a permanent communication link. The prodwetivoen 


platforms may be fixed or non-fixed, butj)/in either case, are desma 


On Ge oie da por lite WmOmouct ie = Deicide Cote OnG ep t Due to thelyeeeeed 


nature wand long term juse, costly. and integrated commun ieee 


facilities, or| installathons™ are) cost effective on. the “pmodemeee 


systems. 


The exploration sactivities-off the American west Coast and gnthe 


Gulf of * Mexico, are “also being j}undertaken near thé “shore ‘(wien 
100km). Up to} four hundred jack-up rigs are. operating-in--the Gu leet 
Mexico, «,ladve@eimng Stites svenwercant “density of.“:offemere activity. 
Approximately half of these rigs are involved in a production phase. 
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3.0 COMMUNICATIONS NEEDS AND REGULATIONS 


B.. study Area Needs 


As noted earlier, the basic need during offshore exploration is 


the capability for communications between; 


Di fartl Vingianie andmshorekba sex 

Pe Edribbing sunitiand “support. vessels), 
aig dri lhing junit: jandritvelicopter, 

: iv) shore base and support vessels, and 


: Veywestoré-sbase sandy héehiicoprer: 


Bech ot the «above meeded gcomiuntcagiors CUinks 4 except possibly tor 
er) 21 nvwolvesi ya variable distance or range. The distance between ‘the 
ese unit and the shore base remains fixed for a long period of 


time (up to-several months) coinciding with the exploration activity 


makanmcemowace at one location. tHowéVers’ 440 certain’ times a drill) unre 


Mmayesnave to move from its drilling. Vocation -to avoid ‘an }approachine 


sea ice pack or iceberg. 


These communications links may require provision For’ the foblowine 

services; . * 

si transmission/receptionsofivotcesteléphone*#throuehout most of 
the day, 

ii) transmission/reception of printed page (text or drawing) - 
Pefeceprervoryfacosimi be tfor *sevenar ours per day, 

iii)transmission/reception of text (alphanumeric characters) - 
hewetype oratedex >for fLewhours “per ™day,-vand 

iv) transmission/reception of data (e.g., air and sea 


temperatures). 


Ao dro lL bhagreomit or being: lbh adebasarapory Feoen ssliee com ponent igot oo 
PDrid linge System. inequimess megulartand possiblé*Fengthy"contact “with 


Pee iscomteoilcl ing y fo Phice. + Orne ay Peshore abeee les Dues roe the  tritiea! 


2 oie 


and costly nature of oil/gas drilling, immediacy of access! to thempage 
is) "essential. ~"Alsoy *due’>to the» sensitive’ nature of the deaiehaam 
information or ‘results, high ‘confidentiality: in > communieatiome 
Ceucuits ‘Ore lunks Fis Usually required. Practi¢ally all" the *seug mae 


listed above are needed on a drilling unit to allow communications 


withnhe av shorembasen 


Voice is the primary mode of communications between a drtl Gna 
and a shore base as well as between other components. Facsimile and 
teletype are needed to transmit written information such as the daily 
aravling }and ws progress “reports, tojcan shore, .station» Thuis’, 6 tthe 
requirement FOr “quality- “long itdist ances stele phone “*and "oasidenaee 
communications. A reliability greater than 95 percent has been stated 
to be adequate in meeting communications needs of an oil company 
(Petrie ,and) Gampbelidy, 9b974).>sHowever,)) ai ne'ed® for réeliabplyry Se pas 
much as 99.84 has been quoted for .the North Sea operations (Hilage 
1980). The data stransmission need .ais obviously dependent Someta 


operations and procedures of each company. 


A drilling® unit also’ needs to maintain voice -communicationSm@miee 
Support vessels and transport helicopters. Voice communica@eumone 
capepmlies eis also needed between a shore base and support \vessS€tsmana 
helicopters. It) is @ usual practice for-.a helicopter to! “madsaneee 
twice weekly schedule, while support or supply vessels may also follow 


a 2adayucy Cle mibetwaenwaadyulL sunyvewandwalbase 


In addition to meeting the business needs as well as the soe¢ial 
needs of their staff, offshore drill units jand-support *vesseal sana 
eapable, of cofimunicating. emergency, or, distress, signals» Wtiheeemmene 


Other» requirements  follow.~from, (the. Canadian» and inte pneerenen 


regulations. 
3.2 Study Area Regulations 


The relevent ,regulations, (Figure 7), are: basically S@ont@erqed eye ee 
the assignment Of electromagnetic ,frequencies, the dtype! of simene lee 


ation (equmement), required “and@associlated iss ut saaetre frequency 


LTUsRadio3 
Regulations 
(International) 


SOLAS Regulations | 
(International) 


Canada Shipping Act (MOT) : 


Canada Arctic Waters 
Pollution Prevention 
Act (MOT): 

Senee ric Shipping 
pollution prevention 
regulations 

- Shipping safety control| 

zone order 


Canada Oil and Gas 
Drilling Regulations 
(COGDR) 

(COGLA) 

(Details in Appendix C) 


ship station radio 
regulations (SSRR) 
ship station technical 
regulations (SSTR) 
VHF radio telephone 
practices and procedures 
regulations (VHF RTPPR) 
life saving equipment 
regulations (LESR) 

(DOC) 
(Appendix B for details) 


Canada Radio 
Act (DOC) 


Canada Aeronautics 
Act (MOT) 


Newfoundland and Labrador 
Petroleum) Driving 
Regulations (NLPDR) 

(NLPD) 

(Details in Appendix pD) 


Figure 7: Relevant Regulations for the Study Area (Canadian and Provincial 
Departments or Ministries Administering Regulations are Underlined) 
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peers 00 RECT ETS EES 


Sy pe 

allocations and jrelated aspects C@vg i )vitechnical standards) ioe 
Varios [communications and ‘othér-radio services “on a world-wide basis 
arecontrolled iby «the /Tnternationalieitbelecoammunications (Union (ITU) 
under anv international treaty? (1TU; 1959). ‘Similarly, ships regres pemes 
in countries which are Partvyetouthe International Convention for the 
Safetyuof elute at Sea (SODAS), must comply .with a set of régulaGiaee 
governing radio installations and communications procedures (SOLAS, 
1974). *To "date "more “than “seventy ‘countries are. signatories *tO) one 


SOLAS convention including Canada: 


EWewerlu Sprequwency\) al location sshanec? further  sub-d ivatdieiiie 
regulations of. individual countries for use among ‘particular typessron 
services within the national: tboundaries, s4Camada has these «(é. si eRmeie 
Act) and other regulations including those governing installations and 
procedures pertaining to maritime mobile communications 


(communications between a coast station and a ship or between ships). 


These -vegulations (Appendix 9B,;* C,) Sand’ -D) are fairly det aitedeueane 


comprehensive but there appears to be some minor conflict among 


certain regulations ands “some aspects need «clarification. 


Tt ‘is unclear as to ‘what \classification a drilling plat forg@eieonmem 


under in current national and international maritime  regulat lonssmow 


in effect. These regulations are "basically defined in. terms sofaehup 


type Ucarceo-wipascenver.) etc.).. ht lhas’ been *@*scommon practice, toemmpagwee 


to treat a drillang) platform as a cargo ship. But in order to eieeeee 


the situation the Canadian Coast Guard (CCG) is in the process of 


preparing standards for Mobile Offshore Drilling Units (MODUS meameeee 


of proposed interim standards has been prepared (Hornsby, 1983). 


More Importantly, there is some) “question regarding the 


applicability of Canadian regulations to offshore drilling platforms 


(especially! semi=submersibles, jack-ups, and artificial islands geen 


are not cegistered in ;Canada .and;.operate-,outside <of-2eGile coaaeet 


limit (territorial waters) even though within the 200 mile 


vone (CEPOA/APOA 8 1983 and RCORMD Hearanes)y (Wilcox, = 1962) 


economic 


Five. ‘le'eaeiy or 
jurisdictional aspects of relevant regulations are beyond the scope of 


thise report. A description of (Upese regulations is prewided “bee 
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without aero Poe thet? Stier egal app lite abitl by ao offshore 
operations in the Study “area.v*ln any event, the communications needs 


of the offshore Operators «iWon d companies) seem to generally outweigh 


the requirements set forth in these regulations. 


The general relationship among the relevant Wregulations is shown 
in Beecure 7. The Key regulations are SOLAS and those under the Canada 
Beep pi neeeAet. The '@anada Shipping Act regulations include those of 
“SOLAS. The remaining Canadian repulations (including Provincial, such 
as those of the Government of Newfound Wand “and babrador — NRPDR, which 
is administered by the Newfoundland and Labrador Petroleum Directorate 


(NLPD) ) meercaiiye@add on tot these regubatvonsshor make chem mare 


Bpeco. fic . 


The basic SOLAS regulations (applicable to signatory countries) 
erersstmmarized “in Table 8. Normally in order to inspect a foreign 
SOLAS convention ship, a request must first be received from the 
eountry of registry. This was the procedure followed for the “Ocean 
fete Setinder "special “circumstances ships can be exempted from these 
Beowetions as ‘was’ done iwith” ‘theo?"Ocean Ranger" (RCORMD Hearings, 
Beco. 1982))." Ships registered ane oun tr 1 ease awh oie sae Tote part Lesere 
SOLAS when inspected are not issued SsabetyeRadio Certificates as per 
normal practice but are inspected LO Ener arada Sshtpping Act? (CSA) fand 


SOLAS regulations for customs Salar agers PUD pOsesio.n Lye 


ves Canadian Shipping TAcit! (( CSA Manders Arct Lal Wat ers! P oiblirenton 
meeventton Act Regulations apply to®all shi ps* toperiatang@ inv@Ganads an 
moo te hese "regulations “are |muweh morel®st pingen & Behan Behiooe provided 
dex EhervsOLAS) cotventt Yon. “Phe Ship  Sitatino nlekadie Regu Battiton sous Save) 
eo) further communication® equipment requirement sl eter Siti p stra * Pinery 
B-fetnes “that "the installation’ *and equip mentieme sak ar Vetas-t SVithve 
Standards set forth im the Ship Station Technical Regulations SST RY) 
Bnd the standards for Reaes Installations and Related Equipment Feces 


Bo2). Anyone wishing to operaté “a ‘radio "station sine Canada must apply 


Bor and sacquire “a” valid “License (Depe ioe Communications, RSP LOW 
72 born, Goast; and Ship. station seranemipwe, eee receivers must 
Beet= strict Canadian standards (Depear oe Communications, RSS Lous, 


B30). 
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The ‘specific equipment requirement based on the CSA are, 


determined by which of the three 


Lie) peo ee 


frequency zones (Figure 8) the ship 


iS Operating in: VHRES ME ASHE. Jor International Coutside (ie coverage), 


The basic radio equipment requirements for 4 ship in Geach (of Behe areas 


is summarized below (CCG, NR, 19S Uo valisoumsec Appendix C for details): 


ve ME HD International 
2-VHF radio- LoVe Pevand 1-VHF and 1-MF 1-VHF and 1-MF 
telephones 1-MF radio- radiotelephone Fadiotetepnone 
or I1-VHF. and telephone & either 1-MF/HF & I-MF radio- 
1-MF radio- radiotelephone or telegraph 
telephone 1-MF radiotelegraph 


Under the SOLAS convention in any of these areas the drilling? rig 
Boe only abe required. to” have “a MF radiotelegraph System (which, 
incidentally transmits and receives Morse code only). For supply 
vessels which are Wis wa leliyes ol Gs sant hia nmlGOlG SOS SCO se Uh em cone, 
difference in the Canadian equipment requirements regulations from the 
Peeceding is that in-ocean: areas beyond HF areas they must carry 1) VHF 
pect MF radiotelephone, “andi MPF/HP Radiotelephone or 1 mF 
radiotelegraph. Under the SOLAS convention these ships would only 


require 1 HF radiotelephone or 1 MF radiotelegraph. 


some vdetails..of, “the equipment requirement per the SoTR Gare 
Poe tded@ane Table 9. These ineude sane ell Sssion! typersand 6) eve lomre 
improve the erplcrency of magimt imme commincations, only single sideband 
mieestons made, in MF and \HF ‘bane sie permissible (Dept smoot 
Boumumiecations, TRC-11, 1977: TRC-145 RSS Esty), Under the SSTR, radio 
watches must be maintained on a continuous basis. Also “under the SSTe 
Bach MMGradiotelegraph installation, must be Operated by an operator 
holding at least a Second Class Radiotelegraph Operator's Certificate, 
SCS MP /iF and VHF radiotelephone i neal piomimteee be operated by 
Pe pcucon holdingesthteresiame Jor at least 4 Recu weued Radiotelephone 
Bee Wore Certs Pacate. iihe ce cen tiaiitc aac anon course, are those 


issued bye the Canadian Covernment Mander the Radha Kets 
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FIGURE 8 Coast Guard Radio Station Coverage Zones for East Coast 
of Canada “(From CCG, NR; 1981) 


“uorzernpow Aduanhazy t3 


“ZatTzrz7eO passaaddns pueqapts ayhuts Pa GAN 
“ZaTATeED TIN pueqapts eTburs ’ HEY 
“ZOTITED padnpaxz pueqsprs athurs VEY ‘ 
*2aTAAeS Tnx ‘pueqsapts stqnog cy Auoudayteg 
(uooveq Aouebsrawa xr0;F pssn) xzstzxed 
TINZJ eP Hursn suoqA payeynpow HZW 
‘Aouenbarj otpne ue yo vot qetTnpow 
apnatydwe Bbursn Aydexrzbayay, ZV 


*Aouanbazzy orpne Burgeynpou jo 


easn eyQ ynouqgtm Audexrhbayey Ty Audezbotag 


sapoD votsstmg jo vor yeurtdxg 


SdIHS OONVD 
NO SNOILVTIVLISNI O1dVY YLSS VSD YAGNN AYVSSTOIN 
SININTYINVAY LNINdINOT NIVN 3HL 40 AUVHNAS VO 


POPTAOIg ION - dNx 


JaazoaIa4 

yo en 
Aduanbaay 

ssal spp suoyd 


ZHA CBI2 
20} ateds suo arztnba1 


6 DMIVI 


‘ BIEp uosIesyaeu 
jo AJayvs pue TeoyZoyo10aj0u 

JO} pue vsaoqe se say ouanbaij- 

f£V 10 VEeV pue Hey ‘EV 

xu 


f€V 29 VEV pues HEy- 
uoy jei1ado 


jO vate 02 ajeyrdoradde 
Teuueyds sduapuodsai109 


-3[392-Oj; pey- saiqow oz < sdyys- | (jigy pue Cy) 271qnd a10ys-0j-dyys ouo0- 

asTAap aTqissod € Baie 02 adezadoadde youueyo 

Teusps waepy- Ayyeoz oead se ysyy sv- rev 40 Cv) *dyys-iaquy ouo- 

te S*T , SC ZUA CB8IC- 
XL Ost 

HZV 10 Zy pure Ty 

SZHASES CA SOvS 

Xu 

" ZA CTS 

re ZUMA O87 

“ -ZIM 894 

“ =2it 9S 9 

WIPTe HZV 30 ZV pur *tVy-ZuN Sz 
One VvATAIAI- Aduayoyjja jo OM] Aur- (su0d QO9T>) 
aopAap Buy hoy Teozqoerd wnwyxew HZV puke ZV-ZNA OOS- ~ OOT 
[eusys aprAoid 07 pat[easuy ¢ H2V 20 Z@V“TV-ZHN OT?- (suo2d 009T<) 
waeTy - pue pousysap- cz x dN XE OST 

~ (SLTOAOUDIN SLLVA 
ALIAILISNAS YaMod adAL NOISSINA ANY (IRN) 
SNUVTV VNNG.LNV UAATIOTY YaALLINSNVUL AONINDIYS JONVY 


auoydaTaroypey aN 


(paapnbar 
waIsAsS 39A19SaA1) 
Aydeasetay ay 


NOILVVIVISNI 


*Zjeaoaye oouRsspeuuodsaa oJ} ue puke UoTIeIS OFPeA ULTpPLULD e woIy pad IyusuUPad 
SUFATII91 Jo atquded Quowdynbse aaery Jsnu 2U0Z ToIqUOD AJajes Buyddyys eve uy pue apnqy {eT Neo a2 


*puuaquRe uyew say BSuyoetdaz ATyDynb jo otqeded pue partquasse Apa aT dwoys euuaqUY ovae 


‘uo; eTpTeIasuy Ydeasopazoypea ew Jo Nay] uy 
WOOLVS & YITM poI3af} Bq 07 STessaA O8ivd UPEIIIO MOTTE TIIM VSO aYyI jo asneTD KduaTeapnba ay. aapun Juswuadaoy 


*TassoA yoea Uo parynbai st snqvaedde o1pea JeoqajzyTy] 


uoTIPTTeIsSUy 
ueTpeuey ayy (9 


eTqeaiod aug (¢ 


soscuy poxyj 
y3aou sdyysg ssv[9 97304y 40 y adky (4% 


ds e Aiaed ysnu sdyys [ [er N,S9 PAoqy (C 


‘sanoy X}S 40y ATTBWIOU aJvIADdO 0] ABdMOd DAA|aS|I JUayITJNS aaynba1r suopzjepyrasuy Ty (Z 


‘S[T9SSaA O81e9 se suiozjeyd Buy] {Ap ai0Yssjo ssey{d OJ S]} 9d, .DeAd Quaaano osTy 


*“SlI9 jem TefFAOJTIAIIy 


ueypeuey) uy 


ajeiado ATaUT INO OF} pasudad|{] S[assap O81eg pa1aqysy8ay usyaz0q AO S{assapq O81Lg pardqisT;3oay UeTpeuR) 03 Ajdde AjTuo suozjepn3ezr osayy (T 


O8/T “uer 

310jaq 
SUOFIeTTLeAsUy 
DOROTs 


; etTqyssod (22em auo 
se ysTy 02 aTqponpar 

se pazzaepod aq Jsnu) 

dN AT] BOF IVA GZ 02 GT 


*Sa.LON 


s3uyuiem voy .esypAvu 
appaoid yotTym sapouanbeay— 
vaie 03 aleyidoidde pue 


sasodind Ajajes 10jy poaynboa1 


se [auueyd FHA 19430 Yons-— 
= vole 
02 aqvyadoadde Aduanbo1j 
aouapuodsai109 J] TqGnd sauo- 
CAML E  OXS 1 
ZHN 8° 9ST- 

td 


Os/T “uer 
dIOzaq 


popTpegsuy 
wa asds 

BO SA 
Sis 


“ 


(SLTOAOUDIN (SLIVM) 
KLLAILISNAS WANOd 
SWUVTV VNNGLNV UIALIOIY YALLINSNVUL 


ZHA CBIC AY HEV- 

Baie ola 03 oa eyadoadde se 
SpuUeg_ STFQUOW OWPITIEW ZN 
g pue 96h aya Jo yora uy 
Teuurys ov10y4s—-0j-dyys 
xatdnp Aosuanba1j omy auo 
yseayT je uo fey Jo yEy- 
snqtd uop Ae, Te ysuy 
Ayuderasapody qW se ours 


AdK NOISSIWG (NV 
AONANOT UA 


(P,IU409) 6 ATAVL 


| 


dN 


auoydaTaqo; pey 
JHA 


OST 


(IRN) 
JONVE 


aS es re 


auoydaToq.o;pey 
JH /aAW 


NOILLVTIVISNI 


Pa er, F ‘Dieters seal 


BG. 

: Under the Aeronautics Act, a helicopter Ca prime mode of transport 

between offshore platforms and sShorebases). must be able to maintain 

two way communications (voice) with a4 control centre wtihrougou tunnts 

might. the type of equipment is not specified. The helicopter.is also 
Brequired to carry an emergency locator transmitter and, under 
‘instrument flying rules, radio 'di rection finding equipment. Under the 
BLSER a portable radio apparatus (riaaddotehephone were ho be carmred Son 4 
Mehip fOr susew in a (Lifeboat (hutedor necessarily stowed a a ee 
Meet). the SSTR states #that this is toabe usa MF/HF radiotelephone or an 
MPF radiotelephone (to operate at 2182 KHz). 

; 

7 The Arctic Waters Pollution Prevention Act requires under the SSRR 
Bthat ayiyne 2 tor Arctic, Clasis Ship Casmeper the ASPPR) whi chaaemno en 
of 65 parallel of North Latitude and in a shipping safety control zone 
ee Figure 9) must be equipped to receive fixed images transmitted 
Be ok a Canadian radio station and an ice reconnaissance aircraft. 
L, FoG@elgie Ships. ane fonly required ol comply swith Canadian 
Mee yiattons af they froutimely operate men Ganactan wa merce Ufo ahah 
“they “require a special -license). Those which only enter Canadian 
“waters vemy ‘rerely are only “inspect éedmestomm compliance with SOLAS 
mconvention regulations and nuly thenswhenwCanada Us.requested to do, so 
me te country, of registry or before 1 deplarts a. Canad anuport. 


ie DOC carries’ out. abl-inspections on ‘betalvi of Manistry of trans port 


M(via the CCG). Canadian registered ships must comply with. thre 
regulations in /national*‘and international wateuss W(Transportecanaqdar 


HTP-1896, 1981). 


Canada has applied the equivalency clause in the SOLAS Convention 
to allow Ane Canadian cargo, shipsito use satellite communicativons 
MSATCOM) installation in place*°or”® the? *radiotte Maer anh wane tailiaeuons 
ae required by SOLAS (CCG, 1982). This applies to cargo ships 
pormally engaged an Coastal voyages Jato making occassional 
international voyages. These ships would not require radio officers 
but must have two deck officers who have been instructed in the proper 


Bse of tite SATCOM installations. 
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The COGDR (administered by COGLA) and NLPDR (administered by NLPD) 


requirements for communication equipment on dra ine units, Lin Vaster 


important aspects, are identical, Both require compliance with the CSA 


and AWPPA regulations and also eG rr emetic following: 


1) a marine radio telephone (must be VHF oO ee to COGLA), 


Pi mpamcwae le side band Gad io. 

i111) a VHF aviation radio, 

iv) a low frequency radio having beacon, 

Woe ado capable communicating with any SUpPOFrt craft wsed in 


connection with the drilling operation, and, 


Wingeawtactlity for trausmitting written data tomaqd from the shore 


base, 

vii)maintenance of radio logs (NLPD specific while COGLA general 
Eninouen. the CSA), 

Vili) provision of emergency elecarie power (storage batteries) 
Por at Wleast@etwenty—ftour | (24) mmconeuni oe hours of radio 
Operation (COGLA is specific in that the marine radio must be 
Chat required under the SSRR for transmitting or receiving on 
the distress frequency, while NLPD is general) 


ix) internal communications (See Appendices C and D for Details). 


The Newfoundland regulations do not Specify that conversations be 
maped sin- diving operations whereas the COGDR do. Under the revised 
winter drilling guidelines the Newfoundland regulations specify that a 
Standby vessel must maintain regular communication with the dra losis 
unit and during storm conditions communications must be established, 
Poeeecest hourly, with status reports "“e1venweand logged during each 


Bommiunication. Thais is not specified in the €OGDR. 


With regard to lifesaving ‘equipment, ‘the (COGDRM ne ace nae ee the 
addition of a water resistant emergency radio capable of communicating 
Brthi rescue vessels, helicopters and dridiine Unt Ss, Vand san emergency 
‘locater transmitter. The Newfoundland regu latwons doenotr Specify that 
Ehe radio (in this case called a marine radio) be water resistant or 
to whom ee should be Veapabd ke of communicating. Also they do not 


Peqnpire the use ‘of . an) .emergeneyalocator ms pramiems toe Additional 


-35- 
~ 
Newfoundland regulations require that communication systems for real 
Cime weather "and “sea, state information and ‘data, trans fea 
establtshed = among drilling units, %and. that all HEF. communteaeeons 
between drilling units and support craft and the operator's shore base 


be recorded on suitable recording equipment. 


Ses Regulations In Other~Offshore Areas 


The -communications needs for other offshore areas are basvagi, 
the ‘same as those for the, study area stated in :Section' 3. 1 eGiyaa. 
PIS 02 Hatin 1980. OST se 1981). Some of the applicable) ma Gee 
regulations in other exploration areas .Ssuch as the North : S€aea@eaem 
Danish, British, and Norwegian regulations given in Appendix 6, =Bepeaga 
G) are “more®genéeral “in terms of exact. equipment requirements, (batGmao 
concentrate on procedures. For example two requirements specifically 
stated in tnese regulations are the capability fora drilling “pba 
to maintain communications with a shore station and the need for 
shutting down communications systems that may pose a hazard in certain 
operations. The “Norwegian “Regulations ‘give the most »d@tyapmueee 


requirements for internal communications. 


The Norwegian rigs also are separately classed as Mobile Drmiuang 
Platforms and are issued safety Radio installation certificabegmeeee 


accordance to that class. ‘Examination of ‘this’ certification doesnot 


suggest, ‘nowever, that these regulations are any more. stringent ene 


tirese: of the SOLAS convent ron, 


The United States have no specific communications regulatiomemenae 


drilling rigs. The only requirement is that they comply. with  tieseeeeee 


Convent s.on jas sCarevomsp ips. 
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§ 4.0 CURRENT COMMUNICATIONS SYSTEMS IN STUDY AREA 
nessa: 2.7 EN STUDY CARER 


4.1 Means of Communications 
arena ern cela eet ents tnneontensmintananmntatisences 


Radio waves are used for communicating between two points. These 
waves may be propagated from the transmitting antenna to the receiving 
antenna Chrouch or along -the surface @6¢€ the earth, through the 
atmosphere, or by reflection or scattering from natural or artificial 
men. Lectors;’ Their Propagation Characteristics sare dependent on 
maequency. Under the Radio Regulations of the International 
welecommunications Union Cit yy estive electromagnetic or nadaio spectrum 


has been divided into frequency bands; the relevant bands are given 


below: 


Mee yebow Frequency (VLF) 3-30 Kiloherts (KHz) 

Low Frequency (LF) 30-300 KHz 
Medium Prequency, (MF) 300 KHz - 3 Megahertz (MHz) 
High Frequency (HF) 3 MHZ ee iO) Mize 

Very High Frequency (VHF) 30-300 MHz 

Ultra High Frequency (UHF) 300 MHz-3 Gigahertz (GHz) 
puper™tigh Frequency (SHF) 3 GHz-30 CHz. 


Brcquencies in the range of 300 MHz to 300.GHe. are sometimes referred 
to being in the microwave band. Also. 2 pissn a common practice to 
MPaclude the 2 to. 3 -MHz frequency mange Within theuHF ubands nach of ete 


Misted bands .are used on a shared basis Dy Various rad@o ser uiee em 


Bertain portions of each band, by ITU convention, are reserved for 
BO CEUSIVe .uSeeasbys destenated services (6 we Laid), Maven ere anid 
Aeronautical Commumuiicat ions-Fixwed or Mobile: Navigation: and 


Bocations®Similarly, “specific frequencies are designated for specific 
applications under ITU and Canadian conventions. A relevant example is 
“provided in Table 10 which lists Canadian Maritime Mobile safety and 


Communications frequencies. 


Themerequencies, ligted in. Tab len Osama ern cay general use by 
Sip SweaneeCanedian waters. fOr) Inher communications )and. far 


ship/shore communications with radio stations Operated by the Canadian 


STR PPT Be aaa) Leal eed 


Veer 


Frequencies 


Channel 
Ship KHz Coast KHz Numbers Purpose and Remarks 
425 Normally one 
454 frequency 
468 between 415 Public Correspondence 
480 and 490 as 
bee irs assigned 
500 500 International distress 
and calling 
2118 2514 af Public Correspondence 
2134 60 Intership (fishing 
vessels only) 
2142 2538 61 Public Correspondence 
(S and NE Coast Nflda 
Labrador & Atlantic Coast) 
2182 ee tse elie) 51 International distress 
; and calling 
2206 2582 59 Public Correspondence 
2237 67 Intership (other than 
fishing vessels) 
2598 wo Weather & dangers to 
Navigation broadcasts 
2738 er Intership (shared with 
US vessels) : 
4081.6 4376.0 407 Public Correspondence 
4084.7 4379.1 408 Public Correspondence 
AS5.3 6 Intership Safety 
156.4 8 intership Safety 
156.80 156.80 16 International distress, 
safety and calling 
1671.65 24.8 Weather and dangers to 
navigation broadcasts 
V3 COO 161.900 26 


Public Correspondence 


TABLE 10. Canadian Maritime Mobile Safety and Communication 


Frequencies (From CCG, NR, 


ESeT } 
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PCoast Guard, Newfoundland Region CUCCG , SNR, @li9'S.1)), sone channel numbers, 


shown against frequencies in the ZoMiteband ; #htavel nol lin veriatadonal 
status, while those in the bands above 4 MHz, including the Maritime 
Mobile VHF band, are recognized intern attifonally. ¥The® Canadwan weaas e 
Guard has a network of 52 arto Stat Vons® Gin “Canada = (thet tear coast 
locations are shown in F igure) 8:)5 bwittbh et ihe Roh tet function of providing 
a comprehensive safety communications service to ships on MF, HF, and 
Pibedands ans accorddnceswith SOLAS. Thus, internationally designated 
distress and cal bingeitequenciessare monitored continuously at these 
stations, which also provide ae id ite correspondence radio telephone 
icmemadio telegraph, sierwice: sto shipping by Lnter facing Stine iaadio 


peemals from al ish'iipiwtio linarhous destinationsi«imet¢anada’ and@hinwotier 


Beountries, through» switched networks of Mand A) i nies! Taunder Vsielab@ean tas 


and satellite circuits. 


Thus, each of the frequency bands from VLF to SHFAgis “Ueabidem 
Sepenuding,.on a.particular appl»eation? The dparameterss wha ch influence 
Brolce of. a frequency or band are the communication path length and 
preselectrical..properties: of: the:median along the path. The electrical 
properties of the ground (lands and “alterd; ¥eGen hee see conductivity 
Snead aelectiriic, (constant ; varye comstiderabdiye > from-thoset offeune 
atmosphere. At very low frequencies, ground waves (waves through or 
Peotemeeter surface of the earth, Jaleo icalled) sureece waves) may be 
Baewetactorily propagate for distanees af several thoucand kilometers. 
Pee Wusheviriequenciess!. lossest larel iad gr eat ¥ Chat, | Stetina ls = can* ihe 


propagated for. only a few hundred kilometers by ground waves. 


Peopageation, jin thie} M¥yeand: WRrsbandsi tise char fay by ground wave and 
reflection from the ionosphere, and ‘severe fadine (loss of signahky eas 
Caused in these frequency bands by ‘the interference /bétween gound and 
Sonosphericu.wavesy ateagcentvaihngadas tances anette these. and higher 
frequencies the ray path bending properties of the atmosphere (due to 
@.change in the atmosphéricirefract pve Gindex lyk herebt)\ Gare dgadtes 
puov ide »satisfactory,idireet |communicabions upasmoreseve wal times the 
Paine-ot-=sicht distance. Thus, the MF) and@Hr pandem one being SGevrized 
for long range communications beyond the horizon while the VHF and 


meigher frequencies are employed for “shove Wistaneecmouc ee over Jthe 


——————— 


SRS Sa 
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line-of-sight .-dosstanice. 1The (|VHF ‘and) EHF 2%b'and’s “are” “Deing = Wsedeunee 


satellite communications asxodutlined ibn ifollowing “Section. 


Radio; ,frequency Aistcitihem mosity] important parame term ,ehreceming 
communications.« jas. cother parameters, which (effect) othe” quaPrply wand 
quantity ofscommunicativons ane calisowdependent ‘om At.’ Por exanpiegeaene 
electrical »properties Cconductives wands dielectric) “of ‘fhe eartine@and 
atmosphere are frequency dependant and thevintensirty “ofS man Mmadeerand 
other noise against which communication signals must compete is,also a 
function of frequency. The size and effectiveness (gain. or efficiency) 
oftwantennas Gene. parabolic tidishes, horizontals wires)  (andievermecas 
whips). which. are ,used; forei radiating iradio waves’ ‘into epaceamaena 
subsequently capturing (receiving) these waves from space are very 
much dependent on frequency. It is a.-common,..practice ‘to detimemon 
specify an antenna size on the scale of the wavelength (wavelength, = 
speéde of “erehttx 30x 10° m/s) /sifrequency)..° Thus) ‘higher freq@eanores 
mean shorter wavelengths which for a given antenna size mean larger 
antenna gains. Or in general, bigger antennas mean larger gains for a 


given frequency or wavelength. High frequencies or short wavelengths 


are desirable because they. employ ‘antennas of ‘reasonable sizes For 
example, a half-wave’ length antenna at 3 MHz () = 100 m) is SO0%m"long 
while the corresponding arene Lengetihwet: pn00 KHz) .( = 600.) 9aseg0e 
Tiss 


It is .a common practice, to definepthes utility! ore ffectivenwgeeon 
a particular sicommunicat ionts lank’) initterms'*of it's’ re] ia 
Reliability is defined as the percentage of time the signal-to=nouse 
ratio at, the; ~receivingti-end) wil letexceed) anspeci fic’ value hie meee 
(desired information) to noise (undesired interference) ratio Cusually 
defined in decibels (db)) provides a quantitative measure for the 
quality). of received message. For broadcast *quality® réceptions |) aemen 
signaLito,noasegnse neededy whereasiofor ptelemra ply 475 baile per second 
transtern wate i 92ied bs ternal yedano yee Juatiovisltaddquatege far oe percent 
intelligibility }ofespeech, avcsignal toimoise *ratio "ovat least arene 


is required. 


_— 
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ay Leal Medium and High Frequencies 


The low and very low frequencies are primarily used for maritime 
radio. navigation. (e.g. LORAN-C. transmissions; .at °hOO kHz pane gueeanibe 
ships ‘tovlocate their positions) whereas» medium “and high frequency 
bands find increasing use in long range communications. The MF and HF 
bands (‘are the primary. means, in®* the study .area and elséewherveg@ion 
communicatam ss over ai stances several .times preater * thatweguhe 
line-of-sight “distance -C(linerof-sight distance, dependiamgsron mie 


heights of the communicating points, is typicallysless than 70) kine 


The Woasscheitransmission) loss. “also. called; apath” boss | ieicemece 
COnVenLe mt infor sanalysis »ofs nadio communication systems. Small path 
bosses jane ~@mequired for ‘effective. communications. | Theseupaense 
transmission losses for surface-wave or ground-wave propagation over 
lands and sea water are plotted in Figure: 10° for) Low4/andsmemeare 
frequencies. These plots are for vertical polarization, (relevaquenem 
vertical whip antennas commonly used in offshore installations) where 
both wantennas,. (transmit and receive), ‘are 30: ft y'C10' (me gata wae 
Suri ace. At Phew isa ted frequencies, propagation losses £ ow 
horizontally . polarized transmission between antennas (Crelevanteeece 


Horii z on iawl wise antennas) on the surface of the eareh are 


amoractically high. 


Figure 10, which does not include the effect of skywaves mene 
from the 1onosphere, indicates smaller loss and thus greater diatanee 
for transmissions over sea: water in comparison :with over (Janae 
effect is due to a hagher conductivity of sea water \@5 “mie see 
compared with that of land (0.005 mhos/m). Sky waves cause fading at 
medium distances and produce higher field strengths than the surface 
Wave at longer distances, particularly at night. <oSky-wayeuememet 
strength is subject to diurnal, seasonal, and irregularevariats one 


LOLCh ane Nempropemelesmot® (the ionosphere. 


At frequencies between about 3 and 25 MHz (CHF band) and distances 


greater than about 200 km, transmission depends chiefly on sky waves 


reflected from the ionosphere (Figure 11). The lonosphere is a region 


BASIC TRANSMISSION LOSS IN DECIBELS 


mIGURE = EO 


\\S 


2. 


10 100 {000 {0 000 


(a) 
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Ne 
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ao ate ee 


DISTANCE IN STATUTE MILES 
Aion) 


Basic Transmission Loss Expected for Surtace 
Waves Propagated Over a Smooth Spherical Earth 
Vertical. Polarzation (a) Over Land (b) Over Sea 
Wate (Prom Reference Data for Racguo Engineers, 
1: 5je2)e. 
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high above the earth's surf age where the inarettdedtai + is sufficiently 


lonized (primarily by ultraviolet sunl tg hit}) itomeret lecta, orbeab soek 


radiowaves. The Lonosphere is usually considered as CONSHS tame roe 
Beveuvaletlayers: at various heights (Layers Petes 0-te 9G ki, OE teas (ae Omcreh 
“a Mie 60g25 0) dem, sand Fy TAZS0 tO slODt ek wt aeethies iDaand Fy layers 
@éxists only dtr nls Gnieht lalndl sane FY layer merges with the Fy layer 


Puring tthe night at a heightvo€ raboteeo Oe was The ionization density 
(which determines absorption and reflection Properties of each layer) 
Boece thed Demand) 'E layers corresponds with the elevation of the Swe | L0 
the Fy rayerieethia tonication sig independent of sun elevation abot at 
and the layer height Ve tye diurwalsnve seasonally, and over the sunspot 
mole Depending on the tonization deusfty at) each layer, there is a 
Priticali «or, highest frequency f. vitewhichb thegliWayen reflecnes ma 
vertically incident wave. Frequencies higher than fe pass» through the 
layer at vertical incidence. At obi aig n eP eiinclidence “ybneemaxina@maucse ie 


frequency is given by: 
MUF = kf. Secf 


Poenwe sue asi correction factor (equal to 1 for short distances) ithatadg 
eeetmetaonitof; distance) and’ vertical distributaom oF lonization and @¢ 
is the angle of incidence at reflectaneelevyerse(ricure pl? )AbeThe 
Pritical, frequency f. ands »hei ght} ) and” renee On for nie given distance 
marys foreach layer’ with’ local» timettot day, arsclasontuelatitudes, Mand 
Simoughomtitthe 1l-year./sunspots .cyclel s Theslivardous layers «chan veri n 
different ways with these parameters. In addi tony Lavon 2ataonmeas 
Bebyect Who frequent /abnormal avariations » The4skE layer is important for 
me geavytames ypropacationsca-triedi stance eattelace- bien 20.0.0 #kmy cand) Sfor, tier 
nightime pnopagaition bat idistancesy Bim “ex¢eas Hot Bab cum? 0ise Pee 
mayer thins the principal reflecting region horn long-distance 
Pemmuareation. The -nightime » fields dintenmsat iecte( smegat strength) and 
mnolse generally tend to be higher than durang “da yl isch tyeed ue mac the 


absence of the a layers and reduc tion im fabsorpt von pombe EF layer. 


In medium and: high-frequency trnanrsm 1's ¢ Vom, eaane communication 


Dandwadtheisolimited: by) multipathwprepagatwone eine Bueatestwulimnetatron 


occurs when two or more paths exist with a different number of hops. 
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D = Distance (Miles) 


BEGURE 2] 23, Radiation Angle (degree) Vs. 


Distance As a Function: of Tonospheric 
Ren vec cing “layer Height 
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; The bandwidth may then be as smal Wetas a OGw Hee ee TS obtain bandwidths 
pecater than, say, 1 kHz for paths less than about 600 km, operation 
era frequency within approximately 10 percent of Chie MU gas 
meee ee sty. The-fading of the s¥etmall isttrene tim kde. to multipath 
propagation and ionospheric variations effects communications quality. 
However, if two or more high frequency radio channels are *suféicrentty 
Separated in space, frequency, angle of arrival, time, or 
Polarization, the fading -on the various “channels ssis smoroesor) lege 
independent. This diversity, obtained by using appropriate systems, is 
commonly employed to improve the overall performance on a Single HF 


eireuit by combining or selecting separate radio ehanne lies 


A number of programs or procedures are available — > predict 
performance of a HF communication System and to determine optimum 
frequencies for use (Haagensen, 1981). Petrie and Campbell (1974) have 
estimated reliability of HF communications links between a drat lane. 
me cetmeand a shore station. at Mvarione diivcitea ce e's 5 icnmeea study 

PommigsionedMiby the East Coast."Petroteum Operators (EPOA) and the 
pommunacattons Research Centres (CRC) of the Canadian Department of 
Communications. Their computed relvability "valwece thor sky-wave 
Somnumi cations are shown in Table ll’ for two Orlentations of the 35 «ft 
whip antenna on a drilling vessel). (gihese? fralules were calculated 
Sscumiue sa requirement “of *"voice communications with 15 db 
B2stal-to-noise ratio in a 3 kHz bandwidtheover 24 hours of the day. 
One > SCirweuit | was assumed to have. available every megahertz (MHz) 
mee@0ency fini the band from 2”to 7 MHz “witht on addi ewan al frequency 
Beer os Miz for therlong-distance cireuit. The expeceed De lap litt. yaror 
@ ground-wave communications at 2 MHz is shown in Figuge li 3 haten 
indicates high relmability for over @ ‘Seawater Path for distances 
Bess than 300 km); during night-time and) “less” than | oOoMeia during 


day-time. 


The ME  band.-conteins” the Internationals deem eaee and? calling 
Frequencies of 500 KHz" and 2132 KiZiirespace ively WiMt or Pelesriaphy 
(Morse Code) and telephony. To improve the efficiency Jorn the maritime 
communications services, the Canadian’ Department of Communications 
SURC—igg 1977) only allows single) sidgebion een coer Creducede cayeiae 


ASA or suppressed carriex A3J) “in 2libandetanea a. 23.000) KHz Coe ens 


Rares 


SES FES SO 


a Ere 


CEreciit Distance Month 
Can) (per cent) 

(a) 

Drilling Vessel- 
Shore Station 250 June 47 
December 82 

Drilling Vessel- 
Shore Station 500 June 67 
- December 78 

Drilling Vessel- 
Shore Station 1000. June 74 
December 83 


TABLE 11. 


Reliability Reliability 


(per cent) 
(b) 


72 
99 


73 
96 


63 
94 


Expected Reliability of Sky-Wave Lines for Two 
Orrentation-of 455 ft Whip Antenna ona Driiding 


Unit (a) Vertical (b) 


PHelLinedpls-marom Vertical). 


Campbell, 1974), 


(From Petrie and 
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MHz). The double sideband emissions have been phased out. At MF and HF 
bands, Canadian Coast Guard provides ship/shore communications service 
through .coast stations (Figure 8\and Table 10). Non-safety sShip/eavoue 
communications can be provided through private shore? EFacitiit rem 
through proper licensing. Six frequencies in the 2: MHz range of ‘the Me 
band, are, avarlable’ torsgprivate. ship¥ishore--and }iun teen pao eee 
sideband communications, on a, shared basis .between. Canada “and the 
Uniced States: (Dept. of Communications, TRC-14, -1977).: (Only m2 oSeho nee 
2,8A3J° emissions are alihowed “on these frequenciés™ (2e0 trio saci 
bandwidth in KHz). Details of the specific frequencies ‘involwéd Enwene 


46), nO Leealowe and 20° MHz bands’ are also. included.jan shee) oem 


document. 
4io Lia Very High Frequencies 


Thea Vilwand!) higher (f[mwequency bands are’ used for kineé-of—sieue 
communications. The decreasé of the atmospheric refractive index with | 
height,™results in’the bending jof radio rays. Uniform bending image 
represented,)by straight-line propagation, but with the radius#opmene 
earth modified so that the relative. curvature between the™ray @enameme 


earth remains unchanged. 


The distance in miles to the radio horizon over smooth, earpneewuer 
the/.antenna; height (Cin ft)<is very small comparéd with |tHe eames 


: : ; Iof2 . 
Madaiiies Pice do rwens py, «03. )ikeh 2) / ,=Where K is thet effect iv emcee 


factor (typically about 1.33 in temperate. climates, however eee 
from about! 0.6 to 5 are to be. expected). The two “aera 
(Unansmit ting sand receiving) at heights of my Cee yweond he (ft) are in 
radio line-of-sight provided the spacing in miles is desumecnae 


12 WeZ 
(2h, ) se G2 h) 


(assuming K = 1.33). As examples, Pheu 


horizon for ia transmitting antenna at a height of 500 £t) peueteeee ot 
34 miles (350 kmJewhilke the maximum yadio path length ™wibh a receiving 


antenna dt aphedent eon GO ft is approximately 42 mi Pesta@ewy tae 


There are ustally two path lengths between a. transmitting wane 
receiving antenna; one, a direct path (free-space wave) and the other, 


ground-reflected wave (Figure 14). These two rays or waves combine to 
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produce an interference pattern (adding when in phase and subtracting 
when outvot-phase) xi The», vargatiwon “of the “resultant elect mace 
Csignal) ‘strength iwith “distance and -frequency, (Figtre® V4)igyenoes 
increases in field strength as well’as severe fading (Closs/ofysignalie 
For transmission paths ~ofcthe order of “30 miles -and for frequent vasa, 
to about 6000 MHz (6 GHz), possible increases of signal strength may 
bemun Coy lO Rd bawitherespectutowtree=s pace propagation while the fading 
margin required may be up to 40 db to achieve reliability levels of: 
99.99 percent. Space) or frequency diversity techniques § mast uae 
employed to reduce signal fading due to -reflection multi-patis ae 
atmospheric multi-paths (due to variations ‘in refractive, index tanmes 


imuawoduce, relative rapid fading). 


The VHF, Band wcontainse wy the “international distress ‘and | jc aime 
frequency of 156.8)MHzCChannel- 16); for maritime »ise. The band oem 
to 174 MHz has been reserved for the maritime mobile service by the 
Canadian Department “of 7 Communications (TRC-=13,. M198 0)s. Die gece 
Channels, with > 25 kHz channeling separations, ).are “asisignedmemcam 
intership and ship/shore communications for public correspondence, and 
formconmenewaln or Coast 7Guard i useéj.” The Eeeaeniee of 156.3 MHz may abe 
used ‘for »communicatbion. between “ship ‘stations jand airératt: sees 
engaged in coordinated search and rescue operations. Ememgemec, 
Position Indicator Beacon (EPIRB) being developed ‘1s+ expected mine 


employ the frequency of 156.75 MHz. 


The VHF band) also contains the. frequencies “of 243% Miz. ,and ae 
MHZ, reserved, ,respectavely, for? survival craft. and equd pmemeemmeme 
Aeron auth icalnl Search sander es aue | Opemataons:. Both are aeronautical 
distmes $s «<hrequencies., bmrpaddi tion, gVureband is being uistadentor Perks e ieee st 
ship station communications provided the radiated power (signal level) 


does not exceed 1 watt. The VHF aeronautical band allows coordinations 


of the helicopter movements., The: use of VHF band allows! empl oymentenas 


small ‘and. \yelt) darect ronal antiennas. 1 Still» smalber)vamG@enmen ae 
employed Yat-UH bP M@andmhigheretrequeticy “bands. Die” to “ther, relatively 
short’ range use, VHF transmissionsy*normally,.uti lige powers so teen 


wattseor less as compared to 500 and 1000 watts for HF transmissions. 
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e123 Satellites 


Satellite communications Systems are finding mic eas ing usage and 


importance in the offshore communications Het works Atesiatieltiattiee un ea 
geostationary orbits around the earth (36,000 kmerabove the equator) 
provides a stable relay or repeater station for connecting two points 
pom the earth which are within its view. Thus, the two points separated 
Byes avplarge (distance ) ¢ an communicate “throughs the meonmon™ satellite 
Beatwonrwhich “act's “as an intermediany (repeater or relay station)» and 
Beow desea tdirects access to each point >< IniMrecogntittrouieot this 
mene nits sai glaqbial Sy s'hem Offs Sia ted liters euw as established by the 
Paternational Maritime Satellite Organization (INMARSAT) beginning in 
Bae eto provide’ igiobal) ‘maritime communications (intership and 
Ship/shore). INMARSAT is presently owned by a consortium of 37 
countries where the shares of each country is intended to reflect that 
country's actual usage of the System. Canada has an Ownership of 
approximately 2.6 percent of the Same Sums we de through Teleglobe 


Canada, a crown corporation. 


The INMARSAT Space segment consists of a number of satellites, 
both Ae Pasteilortal and spare, deployed over the world ‘st, three! @maiin 
Bceans (Atlantic; Pacific, .and Indian) = together with the tracking, 
telemetry, command, monitoring and related facilities and equipment 
peeded\ito support them. Each satellite has 4 Capacity equivalent to 
Bpourn sO Peelephone channels. Each can be ac mesend by ja bime>ot-se wen t 
transmission path by a station located within the £OO b= api ntweotaethic 
Pare iwbrres  CFizure 15) Two -statvons loaated within the “samensatel luce 
BOOUprbit Can, be connected bya link whiem de reliable Mand Jot very 


high quality. 


Tice INMARSAT) CSATCOM))) eqnippeds (sihaipse amdiatolt enone factlaities 
Spenaiime Fin /the Atlantic Ocean Behan (the coverage only’ extends! up 
BO approximately Orsi» cars per Siees )F eur et) (M5 Bea eee Satellite 
Brot print) Yelan dial directly “into Vee = Gan-zdran public (telephone) 
metworkee ihe -ship-to-shore. calds Mare Vrouwteds rune Tel epikto bem Ganadae 
Piverndeieral Switch in Montreal, Quebec y g@hachea 7 turn ise Tatnked ces 
fie Southbury, Connecticut, U°S.A. Coast™ Bay th omarion Cone of three 


euch stations around them—worldseat present). 


 CESs opening 1983/84 
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Shore-to-Ship communications (Figunepl6 ie aremine ties 6 GHz band 


4 Prom. coast earth Sat KO Tae Satellite and in Cee slo. CH band otrom 


Satcellate, to ship. Ship-to-shore communications are in the 1.6 GHz 


band from ship to Sate lute) jand anette h et s4uen > band from satellite to 
cOast earth station. 


An INMARSAT ship earth station (sometimes called SATCOM terminal) 
ancludes a parabolic BD WiC O.0. eC MP ion ed tama ter mounted on 
Pecitanical stabilizers with Vert ica lerempiaciomeane eon tained within a 
protective radome above deck. The antenna is automatically stabilized 
and can maintain contact with the satellite With ship, rolls of “up to 
a. The remaining equipment is contained below deck. The range of 


BervVices and facilities Available from INMARSAT currently include: 


i) fully automatic international telex, telegram, and telephone 
access, 
iio has eimi le transmission, 
ey eeelowh to Heo need data Trak) Chigh@ed ues rate of S6 Kbps 
available only ship to shore), °.and, 
ive) distress, urgency and “safety communicaetons Cdiertrece alerts 
connected automatically and virtually instantaneously through 


emergency overide channel on each terminal. 


ine domestic or’ Canadian satel] ilmets avaibabhke for offshore 
Pomminications’ are the Telesat Canada.Amuie ByC  wtandeD series. Rach of 
Brew Amik Bo and D /statellites provamdecueriuih! cOviemage “over "Canada, 
including the offshore drilling area and the AGObi Gwand uses “6/4 Gn- 
pands for up/down links. The minimumesaneennawetecculat  4arm needed to 
communicate at these frequencies, is impractical for Mnstiallation on 
pon-fixed drilling uni temp Amtennamestabpidi 7 ataon eee Required to 
Matnteain fa precise antenna orientation with FOSPOCUMEO- ‘thie isabel liere 
SO. as to .compensatesfor thei motwoneto ram. drillingWunatt sy. wind ana 
Bea -condtrions CTable 5). While, Btt ge sqneta ees stabilize antennas 
Srwtchiewserze, fixed installations: suchmac jackrup riectand renets base 


camps can utilize communications services offered by the 6/4 GHz link. 


S@OTAZES puUe SYUTT voTPeoTuNMWOD (LVYSUVWNI) SFTTTEIPS “9T AUNNSOTA 


he Risa ee, can my 


ADNVHOXA 


wean 
eet ew toast One Prcmes stan | thie | 6 teen) tah cob ete reammn aint met 2 de mncioe eecmemt tase tamed oir. 


een : . . 
dew du Mae Rate onal oor tebe niente 8. weed oh nee Me Ate me meee 
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POthmATIk §B! and ¢ sate lPite 8 Gtitnze! th mlayinoeecne bands for 
& up/down communication links and employ four spot beams. The coverage 
maedudes *the fentire Atlantic Canada area, with the “6xception of the 
northern half of Labrador. Very “smal PMG) Sy anrenn as ees bemused at 
these frequencies, providing practical.” “means fOr “aecess . by 
semi-submersibles and d-r'2l'lY Psintiyps: sen ew Eo und bend Lele p Won one aon 
partnership with Memorial University, CRC. @ and Mapal Oil Company, has 


Field tested a prototype 14/12 GHz stabilized satelTate* terminal “and 


the results are encouraging (Tarrant 1o9a)= 
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4.1.4 Emergency 


The. order of priority for? radio ‘communications »An: athe @aeaaee 
service is given to Distress Communications, Urgency Communications, 
and, Safety Communications followed. .by jall)cother | communi cat iomen 
The ‘distresss signal » ("Maye Day’) ) 1s. used/.only. when 4 ithenedmiisueeas 
immediate. tdanger ..of , loss sof. (late, org property . 7iDh ef st@igenen 
communications signal ("PAN PAN") is used only when the safety of a 
person or a vessel is in jeopardy but there is no immediate danger. 
Safety “signal=(("Securate)umis (used toy precede important. navigawennes 
or meteorological warnings 7 and by. vessels “approaching (rage 


intersections or transiting “waters to. announce their 1ntentionsuea 
channel 165 (15628 MHz )aGCEGINE 9 1981)) . 


As\ noted earlier, “allwship stations need to, be fitted. witiemeeeee 
telephone and/or .radiotelegraphm equupment based on . theaunr area of 
Operation. <ithe followingmeinternatdonalsDistress, | Safety and calling 


Frequencies are used: 


Ly sO U0MKHZ ) Ctemhecuaphy)), 
int 216 2- KHz) Cvomee) .> and 
RP 568 MHZ Comncem ou 


The 2182 KHz jand:156.8 .MHz frequencies are’ primarily )O@eeammeeame 
radiotelephone distress, urgency, and safety calls. However, the yee 
be used for initial’) contacts and replies with-~ other ‘st ataopemee 
establish, communication Poin 2 which a change to a4 Wwereuueae 
frequency must bey made) for, the “resumption of! communic at ione muy 
ship. stations equipped “tomperansmit "on: elther . or ' both, Vormeaeee 
frequencies) Maiintain a listening ~watch on? thése  freg wen emmem 
(voluntarily or by law). All stations’ fitted@with 2182 KHz: anes 
distress situation must maintain radio silence while guarding 2767p 
for three minutes twice each hour. Ship station radio instal laneons 
require storage batteries to supply emergency power for continuous 6 
hour operation while COGLA regulations require a back-up power for 24 


hour operation. 


Spuecompulsory fitted vessele MUStuCarryp7a portable Difeiioat@irads 6 


& apparatus which is usually fitted with the following frequencies: 


Transmit 500 KHz (telegraphy), 2182 KHz (voice), and 8364 KHz 
(telegraph), 


Receive 500 KHz (telegraphy), 2182 KHz (voice). 


This radio pppearatus fis Capable. Ge Cransmitting® the following 
signals automatically (Canadian Department of Communications, Atlantic 


BRecion Guide to Marine Telephone Operation): 


a) International Radiotelegraph Auto-Alarm System 
nn ee a ETD N AutotAlarm System 


Signal:-is automatically transmitted prior to the distress signal 
mec Consists of itwelve dashes, four seconds in duration separated by 
m2 Second between dashes. When this. Signailes ais transmitted. = t 
Meivates an ‘‘automatic alarm receiver" fit Gedsgim® dietetpt Ss ea vessels 


Mich generally should receive the Signal withinsa wadiue oF up to 100 
miles (160 km). 


b) Radiotelegraph Distress Signal 
A 


Bee cS “lettre rs titre are tGures In} sMougsie;: ¢ Codes Eorbligwed byn®t wos Von s 
dashes) is capable of being transmitted automatically (or manually) on 
mae 5) 00 WKHe or » §36& 0KH2 frequency mefebhowime sine radiotelegraph 
eto alarm |signial, ) The, twom lone .» d@shese pare, lfor direepion finding 
mor peses., Most, portable, lifeboat |radios can ‘recede con M500 Kitz . bor teeniont 


On 6364 KHz. 
Be). International Radiotelephone Alarm Signal 
ee ee ee St SPR OREN ee See ee eee 


Hop most portable tli febosaty wedsoe oa) See usually transmitted 
pputcomabicelly on theenririequeneys 2432 e0KU2 Ban daecn oa fitment Bhar bys. he 
mex y woeconds, This. ised. .6do7) be apocrt effect, 1s sent Corin et he 
eilent periods, at. the hour (jana, shalt «hoc eaqd Meee, by spoken 


radiotelephone distress message. 
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Some towing vessels are required to carry an Emergency Position 
Indicating) Bouy).CEPILB)i which: isi radar’ réefitve’ct ive ‘and designed Co@Eevogs 
feeehis “the ‘vessel “sinks. ~The “buoys “are “equipped witht “3a gece 
transmitter lcapable\ of automatically transmitting “on P2). 5° MHz "amd 
MHza CAeronautical®’ Distress Freqwencies). “Ship * radio” "equi pmencememe 


epenerally not fittediwith alivecéiver to%monitor 12T 5" MHz when eee 


the VHF ’"aer6onautic band". 


Lead acid storage batteries are used extensively as a source of 
primary and/or emergency power for radio telephone equipment. Details 
of orecords. of * their maintenance’ ‘and "charging ’ need: <to'" be “keeper eee 
addition to ship stations; (Coast *Giard Starvons: (Figure 3.) mason 
continuous listening watch on emergency frequencies 2182 KHz (Channel 


# Sil e cl 6885 MHZ oC Chianniell FG)! and SOO" KH2 for’ distress, uUunrgene yaeeme 
safety. cial lis:, . 


4,2 Communications Systems 


The main eléments of a communications system (Figure [7 uae 
energy converters (Cencoder and decoder), a transmitter, a receaweus 
and antennas (one for transmitting and one for receiving). -The energy 
converter, as the “name suggests, converts tone form. of enexe yam 
another ajGe ugh , havyolde? into electrical 9 Flac twat lon's’” or pa baer 
electrical pulses into voice as done by a microphone and a speaker, 
respectively). During the transmission phase, the electrical pulses 
(in the form of voltage or current fluctuations) are used to modulate 
a carrier wave’ of desired “radio frequency CHF; VHF; etc.)% Modua mum 
is a process whereby certain characteristics (amplitude, frequemeyaror 
phase) of the carrier wave are varied in’ accordance with” thew memarane 
signal (electrical fluctuations from encoder). The carrier wavemguemal 
is provided by the transmitter and the modulated signal’ is "gemeumme 


boosted to desired power levels before transmission. 


Thei modulated signal may be “transmitted directly ‘through | seaple 
(as done in land-based telephone circuits) or through the atmosphere 
by propagation of electromagnetic waves. An antenna is used to radiate 


the transmission Signal into space and another ahtenna us yused ao tie 


TRANSMISSION LINK 


emda: RECEIVER 
DIRECT CONNECTION 
OR RADIATED 
THRU SPACE. 


ENCODER DECODER 
OR ba 
ENERGY ENERGY 
CONVERTER CONVERTER 


PERSON 
OR 
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cr i Fre Ba e | oe ed = ae5 79 C98 tae Ge Hl 
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HIGURE 17. ,.Communications, SVs temey eer. Elements and 


(b) “System Conriguration 
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recelVer site to.capture this radiation..The received modulated go egmam 
is amplified, demodulated, “and ‘converted. back into the “desired geen 
Ce.e 7) vorce)). 'Ihte: process¢ Ot) separating the modulating sigue. 
(message signal) from a modulated carrier wave is called demodulation 


or detectton. 


Three forms of amplitude modulation and frequency modulation are 
generally employed in offshore communications (Table 9). In amplitude 
modulation (AM), theefrequency components of ‘the modulating | signal 
(e.g. -volce with a’ typucal’ associated’ frequency (range *0f “3007 2a 
3000 Hz) are translated to occupy. a different -positilon Popnow 
spectrum. In conventional. AM,. the frequency spectrum of the modulated 
wave consists of a carrier frequency component, frequencies given by 
the “addition of (/carrieriMrtrequency. and frequency “components (a emer. 
modulating signal (known as upper sideband), and frequencies given by 
the subtraction of carrier frequency and frequency components of the 


nodulatinge signals Gupperssideband), 


It, the! carrier: frequency “component “15 suppressed from) tema 
waveform, the resulting ,Double-Sidéeband suppressed “carrier (eu 
Signal ais obtained. When ‘the-pper, side band and’ carrie pee 
completely removed from the conventional AM signal, a single side band 
(SSB) sigaal\ with) suppressed! carnier!sis achieved. “As it -Carw 
the necessary information contained} in* the ; message, signal | ;@aieuue 
containing all the frequency ‘components! gf the modulating sigue. eee 
SSB is the preferred mode of communication where frequency spectrum 
neéds to ibe ‘presexved)as when itmere Pare "many users’ (SSRl-onky "veqmuenee 


half of the bandwidth needed for DSB). 


The “SSB “communications offers several other’ advantages” “ae mwemee 


e.g., relative “immunity” from selective fading, Yredti¢ed non seeemane 


reduced radiated power levels for a given effective signal | Steen sam 


The frequency modulated (FM) communications in which the instantaneous 
frequency of the modulated signal is proportional to the modulating 
Signal amplitude, provide even better signal-to-noise ratios than the 


SSB t.uransmissions. 


) 


some other aspects of a communications systems which influence its 


performance are the antenna Chatagterictics st ranemcr power levels, 


and number of channels available, The most common anbennas. used Tin 


Pee SiOte installations are whips” and Wares which offer little or ino 
gain and Mreectional ity. The power@ levels? are dépendent ‘on frequency 
BeeOperation and desired Biase Mand) aye vary fromm Gens of Watts Sto 
peveral kilowatts. A multi-channel capacity is normally available. All 
the communication hardware must “meet standards: in accordancemvith the 


Canadian regulations, approval before installation, anditmecd to 


undergo yearly inspections. 


ANteOperational communications system is shown in Figure 18 
indicating the POs 1 Ditiaery Mot controll ismewse wo drilldang) On@ESe from one 
Base (e.g. located in St. John's) or the option of communications with 
two land stations from a df Li meee oem Summary of communications 
pyetems used in the study area based on responses to our questionnaire 
Ms provided in Table 12. A draliliive “nies usually equipped with one 
eeeriorem NY /HF circuit, one VHE” marine circuit and ‘one VHF aeronautical 
merevit {for external communicatioins. In most cases, two independent 
MF/HF Circuits are practieca my available; one to handle 
BetexPtelecopiery,.and the other to fandle volce communications with 
the shone stations. Two circuits are provided sol. that fone~taum*act as Ja 
Becw-up. ustally WvWoice and telex messages are handled on the same 


circuit depending on level of traffic. 


Tre ib/iF Girrevit-is designed to Operate in the frequency range 
from 1 to 30 MHz. Usually up to six private transmission frequencies 
arer assigned by the Department of Communications; generally at heast 
fewatmecach of the 2,4,6 and i8 Migs bands: the 2 Mae band may have two 
mestonped. frequencies. Two -transmi¥tters. are normally available, each 


Bitim@ea iseéparate “exciter jiwhtich -@re Hemotely” “ontirotled. * Theseemnaan 


Mmeranematter usually has ja |\transmit power Raine feel -bo, fp unk ie 


Biem second s.tnuansmiaten,) wntended as 2 Dack@ Up i. hiag Mal Wl omer Doe 
rating typically around 400 w. Back-up or emergency power is provided 
fOr onlysoperating the. secondary transmit tersovny periods ranging. from 
20 to “40 hours. The »fransmitters Can” provider alin ne necessary 


emissionsetypes, ranginge from. single Weide apandqe? > AM modulted, if 
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: (| Traffic 
re * 


Bands Band Power | Emergency TIS NOE EEO eG 
out Power EXD. [Operators 
| 


(W) (Hrs.) 


10 Peas 2 Medium 
(Battery) 


8 Private Unlimited 


(Diesel) 


1l- 4 4 Medium 


Unlimited 
(Diesel) 


1000 Unlimited 6-30 5 Medium 
(Diesel) 


20 
(Battery) 


Drill 8 Private HF 150 5 Hate 2 Heavy 
Unit HE 

VHF-M HF 400 (Battery) | 

VHF ~-A MP 400 


6 Private 40 


VHF -A 


HE | 
(Battery) | 
VHF-M 25=1 | { 
VHF-A 40-1 ' i 
| 
5 Private HF 400 20 Bee seee | 2 | Heavy 
HF VHF-™ | 20-1 | (Battery) | 
VMF=-M VMPF-A 14-1 | | 
| 
| 


7 Private 
| ' 
| 


(Battery) 


| HF 100 | 

VHF -M VHF =-M exh } : 

| VHE-M 25-1 } | t | 

| | | | ‘ 
! | hows | | | 
Support 7 Private | HF | 400 20 See MS | 3 | Low i 
Vessel HE | | | 
VHF -M HE | 400 (Battery) | | ' 
| HE 100 | 
| VHF-M } 25-1 | 
VHF -M | QoS i i | i 

| | | | ' 


TABLE 12. Examples of Typical Communications System Parameters in the 
Study Area (HF band includes MF band, Private Freguencies are 
in Addition to Public: Frequencies). ; 
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required, Each transmitter has multi-cahnnel (6 to .S0M-+ channels) 


capability available (referred to as a Synthesizer) with 


euto>selection -and tuning. Thus, the Channel "frequencies ean be 


programmed in advance and called [Ory muses iwhenmneededma bameene systems, 


Seo semansmity channels .are automatically scanned and a particular 


channel selected to suit the prevailing environmental Goud: tions: 


Seeaulgiing junit ,phesesmores then one single selectable channel 
Becetvere Operating at 300 KHz vo 300 “Het train ee). Again, a number of 
channels can be Programmed pingseadvence mrad continuously scanned to 
medticatetactive, channels, Thee statuts of active channels is indicated 
by visual and audio alarms. The receivers have very good sensitivity 
Beyprcaiinn OcdNeey for ahistn/n. ofss10 db) and some are equipped to 


Suppress interfering noise automa teak y. 


iWeedrublang) units ustal ly shasiahhree MF/HF antennas; two vertical 
whips, each typically 35 feet long}. 4nd) tay wanes parte athe whips are 
provided with remote auot-tuning capability. One whip is usually 
intended to act as a spare or oback-uip.peThe antennas! aré \fitted Ban the~ 
Bo pegecok #rot outhes udiridii ngs unit ~ awayeh fron any .tall, ootmterfering 
Structure. The remaining equipment is placed in the radio room which 
ls usually on the second deck, right underneath the antentaa boaat won - 
PVegpocation\ofs they)radio» and | .antenhasew ariiciss trom dapriione Bune to 
drilling unit. In drilling ships (dynamically positioned), the radio 
equipment is placed in the wheel-house or bridge. In semi-submersibles 
Beem radio, rooms, fairly bwellsaintegnatieduwitmaothar business related 


Oi i1 Cee a chawvatiy’. 


teegradio room sonwdraillings unit shesdeei ¢ hed mash panels containing 
ehumbpyheel andsot her, swift chiess iwhigh 7 puovide Reeilectmaneeat different 
aobennavereceivers. andstransm yhter gc ombisw atone by) the maddco operator. 


Other) equipment, includes) ) that, swhreh) as. inecessarves for maintaining 


pisteningeawatches» onitdistressieizequencitea Rss (we ne indicating 
silent periods), VES. omar me Madi On a2enomauwtie HF and VHF 
Crane peeeivens , and p then SOLAS.) Hii gatel awa pi. transceiver, a 
non-direction. beacon, an s<automatic, directaon fain d.éie., poontra bilies @47. £6 


Oat SOLAS equipment, and equipment needed for detctten sl 
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communications. The VHF -marine: radiotelephone ‘system usually iS a4 
transrecéiver with, transmit power capability of Tess “than 100> wate 
and which hassupsto +50 channel capability. <A wha p "anténna’ is, uaseaumene 
automatic tuning | capability4s sa ‘spare antenna is ‘usually “provrdedyeede 
VHE* acroaautic pradiosrtebephonésdsystenm 2his similar’ *bat "wrth were e 


channels and no spare antenna is normally provided. 


The. internal, communications @services ‘provided ‘ona “drilling e 


uUsSUuSdigwancludesthe falbowl mot 


‘ Audio and visual public address systems and alarms 

: Internal telephone communications with patching to the 
external links 

: A separate VHF radio system? (using *portable "equipment ee. 


crane i.cab communications, to provide safe communi cameos 


between cranes and supply boats. 


Additionally, asVHF .paging Service ‘may / be provided “along Weegee 
separate drillers intercoom. sEmergency locator beacons (2219S MAzeana 
243 MHz frequencies) are provided for the’ rip ‘and lifeboats? Letepoade 
contain a full complement of SOLAS convention equipment, 

Lt ois sar lCommoniepracticery to fiti’a shore=station with renee 
identically .to ‘that: ' provided on iandrillingiiunit which is eS sm tase eee 
external communications. This includes MF/HF and VHF marine/aeronautic 
transreceivers., Thus, the equipment installed on @ shore-sStation= may 
consist of 500 to ie kw Eran omit t ers ( 1S avetate power 
amplifiers) .connected to one or more antennas which di ffegummemom 
station ;to,station. Separate receivers, tuned to’ each “cf tte asememed 
frequencies are installed at “most ‘stations ‘and they ‘are connected Lo 
either, a, common stransmit-receiveo-antenna’ ‘or’ a’! sepavrater =. eee 


antenna. The following types of antennas’ (Petrie, and Campbell ee mone 


arelused Shor transmis cton dand reception: 


a) SingPesshorizantal (dipole (witre)” mounted” abouwmes 0 renee 
above ground and tuned with an antenna matching unit to operate on 


several frequencies; 
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eT Vb ) BIEN exam © th fe ayanie dipote's™withmaseounon fede point which is 


peeatied W abouts 20. ¢¢ a m) above “2. Oud tte s 6 lara designed to 


Operate on several frequencies; 
c) sevenal- ha llfewavyea dipoles mounted about a quarter-wave length 
above ground, each for Operation on a specific frequency; and 


dy A single Vertical monopole wabotree quarter-wave in length with 


a ground screen designed to operate on an assigned frequency near 


2 MHz. 


Drevppu'r po'sie § it an extensive antenna “installation “wat a 
Bponesstation® is %ti> compensate for the shortcomings * of" Mant anne 
FE htb.ed-10n ca drilling unit. Oli? Fat deine? tum ae space” is* limited which 
Means sthat “only a few antennas” can be used. Moreover, due to the 
ehanging, orientation ofiea drilling® Sunateee eit eo pie at whip which 
Peo vide SeoOmmi-di-rectiional tradi atdiom pattern is preferrable. In 
fon tiriasit s the shore-station antenna installatrone ‘can’ “be optimized, 
bee. ©limprioved’ gain and directivity? characterreticeeeere achieved. 
mpecatiset lof Lt possible Farge extent, a shore-base antenna 
installation is usually provided in a remote location with controlling 
and informeatudm transfer capabilirey "from -a-busimecs OEP Cel a¥arrabie 
prmouweh *Pand*"Lines®* or ' cables’ of al VHF Liat: fhe” business’ office 
ltself may also be equipped witHla vérerear whip "and Wire antennas 
Which may act as a back up. In?addittow’ the!bueanessrotrice may be 
CounectredSetio yak dock: 1 of ficé 2 which may “eoawer a0 vadd ution aie ee of 


antennas to monitor activities of support vessels. 


De supports vessels) care MVtTedd VWith’ 4équrpment © Simtier Com tia 
swanbabbe on avdrilling uwnitt.02 THESE° Contain’ 2 VEE marine circure wand 
a HF circuit. ihe ‘eravsmit’ powers for etm "a iagtatrac ane VaADVeeT Comes OG 
Los400seand:ethose for VHF *equipment is typically around) 26 waren 
Pe alin a ivelrtiurcia lswhi‘p! “and horizontal “wire ATLeOnes ane used with whips 
being more common. The» antenna lengths are uswal Py less™=fhan Own and 
a spare antenna is often provided. The radio equipment is placed on 


the bridge. 


Helicopters are usually fitted with one VHF-am Caerondutreat "mara 


Ae9h22 eMuzesor ¢h23 5MH2) ttransmeceivertfand sometimes, in addition, one 
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VHF -FMii(marine band. virom .l56i.to.0174 oMh2 ee transme ceiver, The VHF 
marine transmitter usually has a high) power of 5 watts-sand>a “bow %power 
of 1 watt while the aeronautic transmitter has a 20 watt power. Some 
helicopters. may be. fitted with,an additional \aeronautic band WWWHE, mada 


and/or gamcHF stransxreceiver cp All..thesel coi noud tsola heepr ova dedi rormevimsae 


communication. 


it «appears. that«,two components belonging to two separate networks 
do not have a common private frequency assignment for exclusive use. 
However, any two components of two different networks can communicate 
with éaich! aco theres through frequencies designated f.0.% 1% parbaliine 
correspondence. For example, the VHF marine bands contain no private 
frequencies, and thus several frequencies are designated for public 
use .CUship/ shome Vand vantership. pcommuni¢atioms)%, Similarly, several 
frequencies are designated for public correspondence in the MF/HF 
bands. (lg ihier usual: pract 1ceu cts Wut ong tel 1a.2e). they ait eae © oe 
designated distress and. calling, frequencies) (e.g. 2182 Kizv carpet ae 
MHz; 3500 ,KHz)ito, establish. communications. andjwonce.a. particulageeeee 
ls: established esto jswitch, to, 7a) frequency, jmutually i agreed) .uegas At 
beasteytheses frequencies, ane. continoushy Amonitoned by» o-f:fisthvomenme seen 
and sequipment. of» sufficientsflexibility. is.available. to) monitor s#oGmes 
public correspondence frequencies. Lligis “aisohipossa) ! ok te establsat 
contact. through, using the» Coast. (Guard? stations»ias). int ermedaaaaumes 


These ,stations can also assign.a.frequency,.for. temporary «usebibyyeuue 


private parties. 


Due to the possible sensitivity of the information communicated in 


am exploration), drilling, iti sis,,commony to. .use, scramblers »teopeaeneme 


3ecure . and > coniad ential arcu ne ulet Ss. As.~noted»,@anhierj< equijpmenpames 


installed, to transmit and receive teletype and»telecopier! messages 


béetmecn a dmb lesun i foam daa ch owe ies tat 10 n. They te Lletype! maichipmesmmuce 
established ,techniques or .procedures, ito » achieve! tlowmerror &rahenennd 
message transmission or reception due to long propagation paths @atéeh 
at MF/HF bands may significantly affect the message quality (signal to 
noOLs eG, ratio Several methods. such as Porward Errore G@ornectameu ee. | 
and Automatic Request for Repetitions (ARQ) are used in commercially 


available equipment. Ad Lethe “sha pastatiwonywinst 4 Bhat iam comply with 
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the Canadian and at least the SOLAS C.OnMe poten sv phe) enna To the shore 


» 


Bm stations meet the Canadian ECG ou ba toaron standards. This ensures the 


adequacy of radio Operator Cer ta bic ac eg (Canadian au. Chow uth es! hare ein fa 


process of revising requirements, especbal ly. “appli cabte (fo sno hai 


offshore drilling units). 


It appears from Fesponces- to our @questaonnawre and from our own 
observations that significant delay may) sometime sqaceunwnn affecting 
Bepairs to communication equipment. MoOrecvem athe unavailability of 
qualified technicians may result in equipment downtime. No preventive 
or regular maintenance schedule nS apparently followed and Tee \peat glo g's 


a@reenot being kept. In saddition,. performance ox dlagnostic monitoring 


Beauipment- is not in use. 


; 
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5.0 ASSESSMENT OF STUDY AREA MEANS OF COMMUNICATION 


Sani o ssiuh VeiCawses' *of Farlure 


The conditions which could result in the failure or break-down of 


atr external communieation Link) are: 


i) extremely adverse environmental condition, 
ii) equipment break-down, 
Lhe Yower failure, ‘and, 


iv) electromagnetic interference. 


They pertinent “environmental conditions are heavy - precipitate 
(rain or snow), high sea states (ocean waves induced by winds), and 
Ehe presence of extensive sea ice along the communication pathewenure 
occurence and severity of these conditions in the study area have been 
given ain “lables 1" to 4. “These conditions affect the communes 
quality (signal-to-noise ratio) and, ‘thus, determine the reli aie 
(percentage of time a particular signal-to-noise ratio is exceeded meme 
a particuler- communication Trak.” The, occurrence of thundeiguae 
eonditions in the study: area can be as much as 3 to 4% in - an ese 
month,.oOr approximately less than: 24 hours in a month. The meen 
percentage frequency of gale force winds (greater than or equal to 34 
Kts)” in?’ a" month is about 8  which= corresponds to a’ ‘duratemnnee 
approximately 48 hours. Storms (winds of 60-70 kt) in the study 


averare once al year and may lasts ftormseveral, days. 


Equipment break-down or failure may occur due to a Faulty 
component and when a spare is unavailable. Lack of a spare component, 
and’ the delay in obtaining lt; is apparently a common occurene@eeeeg 
some other instances equipment “reépalr may -not ‘be’ possible "iaseroee 
expert: help dwe to the difficulty of even identifying the source eee 


problem or localization of a fault. 


The power failure is less of a problem due to the availability of 
back-tp or ‘emergency power! from storage batteries. Site emerpenc.s 


power, although “of limited wattage, is designed to last™ fe0m 20. cama 
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& 


$ hours depending on the Lastallation. Similarly, electromagnetic 


interference due to emission From other source = ere) moti major problem 


in the study area as yee “duc to ste present limited exploration 


ect y ee individual regions. A substantial increase in 


communications traffic or Spectrum congestion due ' to an increase in 


exploration activity may pose problems (in thee taturel, Significant 
electromagnetic interference Ls obviously possible during a war 
Sreuation or due to a deliberate attempt of an enemy (e.g. through 
Mommie). It should be noted that there are some other conditions 
mesg. variations in the LonoOspheére which result oan Signal fading) 
which obviously affect communications quality or reLiabilvey.. Tirese 
Souditions determine the inherent reliability of a communication link 
ped, thus, are not included in the four external causes tay 4 bint 
break-down identified earlier. These conditions though may equally 


mecu'itsin' the failure of a communication tink which may” last from fay 


Minutes to several hours. 


The main conditions which result in the failure of an internat 
communications link on a drilling, wumit are equipment break-down and 
power Sfailuresstintrinsiec al 1yitsa fe equipment (e.g. fire proofed, 
hand-operated telephones) Orier obvious advantages. The noise level at 
a particular place may prevent comprehension of volce communications 
some times, which makes desireable the use of wivaual Mayenne during 


Peeeeercy situations, in addition to audio abarme. 
5.2 Assessment 


Hieets desireable that communteatrons.  bintes among components of a 
Bcrewling ssystem™ be maintained :all, the times (ae eee communications 
between hoo components be possible when Léquired): 3.6. There should 
be no break-down in the offshore communication network. The typical 
PPemational reliability of MF Eo" nd) ieee employed by 
communications users in the study area during day, indghte ore stot, 
conditwvens is summarized 1a Table lo Sap ecemyat ae ce largely based 
On responses from the questions sent to offshore ed hl gore ae companies 
and the-coast,guard, and are in general aereemecnt wirhk those available 


im the titerature. 


Frequency Day Noe nt Storm 


2, Mhz 90 40 10 
4 Mhz 90 90 i 
6 Mhz 85 30 20 
8 Mhz ao) vie: 50 
Above 10 Mhz : 85 10 10 
VHF-FM 55 95 85 
VHF-AM 95 OS 75 
SATCOM 99 99 ay 


TABLE 13." Typdcal’ Operational Reliability (percentage) of 
Various Communications Links in the Study Area 


# 
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Paves VHF and higher frequency) (eras ves UN ED links used for 
line-of-sight distances age inherently highly reliable. The VHF band 
Msilimmune ito most aL mos ph er uc) nO-s esa hand midge EC its line-of-sight 
mutations is relatively Lmterfemenee Wires Diy shor seeknaiiie 
communications extend approximated yeeron 75a with coverage frequently 
extending to 90 km. The VHF coverage Jareas of coast guard stations 
depicted in Bugure 968 < esgtend up to a distance of 40 miles (64 km) 
offshore. Infrequently, temperature inversions in the atmosphere may 
produce skip conditions for short periods, extending up to a few days, 


during which VHF communications can occur even up to a distance of 400 
km. 


Bomnoted before. the MF. and HF sirequency fbhand ss us educta + medium to 
long range communications between e$hipimanmd strona stat Pons - "are 
inherently less reliable Chansthe Vip Pinice seen ec bands are subject 
to severe atmospheric disturbances during abnormal weather COndhita oe 
The ground wave mode of communications igs normally more reliable than 
the sky wave mode. During severe environmental conditions# such as 
been tning, rain and wind storms, the band is subject to heavy static 
eucdieother noises; The ‘noise may be severe enough to reduce the 
Sitective coverage of the coast guard stations...Thel station coverage 
pave Deaifurther reduced during night “when néise from sky wave is added 
Powene “ground wav noise. The MF coverage area of coast guard stations 
MElgure 8) extends to only. 150 smilace (24.00 san) offshore, perhaps 


indicating the range of reliable MF communications. 


Pemceduce, the et tect, at | ha che ano mar offshore communications 
using MF and HF ground WAVCS55 oS 1.2 micel walk oO ei enioiiwcrs computations were 
performed by Mr. Barry Dawe, a post-graduate engineering student at 
beet Memorial University of ,NewEound aide NCMii ND meine Profession >John 
Peloies) direction. - These. commute tl lonseineis performed using an 
attenuation function computer program available at JMUNaM Phier wa titol hos 
power received, a bo “transmity powers Pio Over va communication path 


is given by 


-— =n on La. a3 
i ee ne oe ee 
fe 
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where, Ca and = arestrespecuively 7) thet antenna parns: Of eCive recelver 
and; transmitter,» Ams the’ wavelength)” R is the range or distance mang 
Willise the seattenuatiion “function. “Signal-to-Noise ratios ©S/Njwgeane 
communioationg créliabidity results "obtained “for “typical os MP teagan ee 
frequencies weeds din) thee stidy )‘areatvare™eiven in "Table. eam nh emo 
vValué@ssdgat Pthet recesaver). output “were “assumed to “be -equal’ Gomeune 
signal-to-noise ratio, atwthet receiver input’ (ive.; receiver nogeamama 
antenna losses were neglected). Thus, the S/N values given in Table 
Loic rime s ponds iG BAN values, where Ls was computed from the above 
equations torrea transmit mower of? 1000. ‘watts CUl-kw). {ine valuequma 
noise, N, were taken from the reference man-made noise data contained 
mn the Internatronal Radio Consultative committee’. CCCLER)@ Reporomm 
255). 4) 2 tlhe Gispeciared snnoiseevatues “for “rigs -are” "those. foc ummm 
lndustrial sy locatwonsy < which) are “significantly ° Wigher”” €han. 959 ae 
nonsindustrialiishorem@docation. | The’ atmospheric “nose “data *ob em 
frompthehiCCiRywReport INot03T2 wndicated’ that’ the S/N walues ga vietmuee 
Table l4/,maycbe» degraded during summer conditions by “an averages acms 


db’; 


The wesults shown in “Table 4 were obtained: ‘by? assuming a A /4 
(qtiarter® wave) S whip Santen a at a erequeney of. 7.48 “MHz provide 
dkreat ive \ tommy on) to} dB. The antenna gain was degraded with 
frequéncy bysassuming “the’*gain of a unit “dipole” to be I. /Ojea pie 
shore based installation was assumed to be ‘at. an elevation -ofmGgemas 
Cont a ino nat w Oo TSohie whip antennas at 7.418 MHz spaced A: ADAwE. 
which provided a combined gain of 8.15 dB (3dB increase in gai nuan ene 
simpleselement). As’’antenna* values correspond for perfect ¢roundamaaes 
dBi ‘eroundei loss 4was assumed: * The ‘attenuation function was caleuleeen 
using the MUN software while the modified surface impedance values 
were computed) Tusing®’ a’ method, “developed by Mr. S.° Srivastava, sea 
post-graduate engineering student at MUN), which is comparable to that 
aval abet imi t hema t eta ture. 

The restlts of Table 14 indicate that, theoré@tdiemaieig sy oe meee 
telex reception quality for transmissions “at .2- @nde eee ee 
grounmd-waves, is adequate for distances up to 450 km under winds of up 
to gale force intensity (approximately 34 kt). This is Brue assuming 


that the criteria used be of signal to noise ratio exceeding 14 db for 


& MEF /HF . Background j S/N (dB) Max Distance (km) 
Band Frequencies Man-Made 


(MHZ) Noise (x10 


at Distance For Telex 
Communication 
(S/7i= 2d0B) 


39 

4.588 3 

-42 
ah a7 881 
5.390 | =1] 366 
-43 190 
) 25 663 
6.855 ~25 295 
: ~38 233 
2 2 10 40 23 626 
7 2h 8 30 ~3 a= ah 267 
50 -~9 =o 236 


TABLE 14. Estimated Signal-to-Noise Ratio (S/N) For Shore to Rig 
Communications at Typical MF/HF Frequencies (Needed S/N 
for Reception Quality; Broadcast greater than’ 38dapB, 
Intelligible Voice greater than 14dB; Telex greater than 2dB) 


-7 2- 
teletype or, telex messages. {The maximum. range, jat 50: kt ioe 
(significantly less than the expected storm force winds .of 60 ie kt ) 
for telex qualieyocreception Csignal to hoisedjequall to 2 db) /iSthaeee 
and the\-flaximum range folr volcé quality receptions 1s expécted Stomipe 
Significantly less than /thits.. 'Thei{maximum range values iof Tapleme 
were obtained by determining the ratio W /R required to meet a given 
signal to noise ratio (2db in this case) and subsequently determining 
R, (range). which would satisfy |) thits ratio> using Sthe spherical @eageo 


Attenuationyprogram: available at MUN CywW is also a ffuncttonior em 


The.path or. transmission losses at distances of 300 km, and 2450 mia 
respectively, jrangedwin ‘valwes frome 84 to, 160 db and) from 93.) SReRom woe 
db. The corresponding” values“ of the attenuation function ranged iitnom 


Osteo lk 79 +X boat me he bors} mnie Aine ato ioe oD, 4 107° (smaller values mean smaller 


Sicnal strengths {at ther receiver). 


Dive wiway vat One. ini erat Cen eis rch Chcledy magnitude and 


phase) for .transmissions, over seawice and ,over mixed sea to Sse@aneuee 
paths with* variations: in distance, frequency, ice thickness ame 
elevation have been studied by Hill and Wait (198la and b). Examples 
of their results are shown in Figures 19 and 20 which) indicate ot teen 
a f£requeney, of 2) MHze.transmissions; over a sea ice path may, arene 
beneficial}. However, “at. higher| frequencies the value of ‘att enmatuen 
functVon may, be comparable to. those “obtained. for gale force Syma 


thus, significantly veducing the effective» communications. Yanweueeaee 


affecti ndasbink wre i aiba laa, 


In summary, the spractieally effectivewandimeliabbe range (a) aeons 
link appear to, be ‘about 980° km and, those, of MF or HF /link sae 
principally. use’ ground-wave, made. of i pnopagation;.) to . bene 
approximately 350 km. Considerably .langer distances are posse > pemmenem 
sky-wave mode of propagation but those links must be consideredmiees 


reliable. Satellite” communication links are inherently apeeeeee 


neliap ibe. 


The drill@ng units operating, in, the study . are@ayUmau, eae 
redundancy within a. frequency, band and pradcticadly, all. emo uo 
frequency band redundancy. Almost all drilling units have satellite 


communications terminals. Moreover, the. communications 4oqui1 pment 


—— ISOTROPIC MODEL 
—-— ANISOTROPIC MODEL 


——— SSOTROPIC SEA ICE 
—-— ANISOTROIC SEA KE 


| 


d(km) ; d(km) 


(a) (b) 


PsURE! 19% Magnitude of the Attentuation Function as a Function 


of Range (a) for Various Sea Ice Thicknesses ae at 
LO MHZ a@nd (b) for Various Frequencies at Cheer Sm.) 


(From: Hill] same Wait, 198la) 


d(km) 


(a) (b) 


FICURE 20. Magnitude tof Tehe PAttenuatilion Punction for. Ca) 
Land-to-Sea Path vtfor Various Frequencies (Land 
Distance = 5 km) and (b) Sea-te=ce- ar. Pethiglox 


Various slbengths tof “the tsea iSeetiaon (Om Oa eLiOa CO euemey 
(From Hill and Want peroorey 


ou ae 


onboard the. drilling unit normally includes redundant ap (ii 
transmitters and receivers at least ‘for. the prime communicatironmaas 
withothewshore-base.-_ This slink: Lor pe eerie on the Grand Banks and 
those.on the Scotwva Shelf, ts provided by MF/HFiband frequencies sare 
such™ioperations, the,Wadequate reliability ius conly maintained .bvemene 
provision of satellite communications facilities which also provide 
immediate -accesssy emergency. override, capability. The operations 
within approximately 80 km of Sable Island on the Scotian Shelf have 
access .to the ‘satellites station lLocated.of-“1it. through. a.welS abeuvis 


Link. 


A helicopter flying at heights of 300 to 500 m can maintain VHF 
communications, with: e7round .sitiativous «for distanceseétp .to- WO km ihwa 
while transversing a distance of 500 km (e.g. between a shore-base jand 
2) drilling woit),) 1t. wis pinerontactw with ~aiground) station | form meaenne 
half the distance using the VHF link. It is only for: the midd Peuumaame 
distances that sit may have ‘toywutilizge the HF Link,.1£%so. requ ime see 
speeds of about 100 km per hour, this implies a lower communteoweeon 


Telsaoilatyeron gay per tod ot gabout. 2 hours. 


the above’ discussion @related to helicopter commun#cqati onan 
applicable ite wsupport vessels as well. While a, support jveg@etmeuee 
travelling between a drilling unit and ‘.a.°shore-base  apareumea aaa 
distance of S00}km, it’ is out of the reliable or, effective (i aneemee 
the VHF manynewlink for ‘about two .thirds of the distance a ine 
middle. At Ya .,speeds of Mabout "10. knots,» this» means thattt—has  fomeues 


on Mion ene Commun fcat uOnes stor Less than 15 hours. 


Tt should, be. noted that .-theywdisitrass lainksvat . 500° RA Zee 
relivabbeevand srs! *avatlatle “on “drill junits, support .veese) 
lifeboats. Thus, emergency communications are possible at anyyiimemme 


needed from these. stations. 


The possibility of communications between various components of 
two nearby networks is readily apparent. At both MF/HF and VHF marine 
band frequénctes' a2 number of public” correspondence Januere i oon 
ship/shore frequencies are available. Moreover, a communication link 
can ‘be established by using ithe international distress calling 


frequency and then subsequently switching to a working frequency. 
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Thus, the offshore communications in the study cerealvatepresent—atre 

; peettacal lyvrelia@bile: and appeareto Diem adequat epttcsimeet Sthhemnrecds tot 
exploration companies. This peliabiliwty clan ibe’ entanced by following a 
frequent preventive main ten antciel @s Ched ultel bone rhe communications 
equipment and a required Provisioning of basic Spare components. In 
SG atone Ute would be desireable to have available, at least with 
Phe drilling unit, »a qualified technician capable of repairing 
communications equipment. A communications contingency plan should be 
poepeted >and imadé .vavaiilabhe ut cbemadie Operators outlining the 
procedures for using communications equipment imethe event of “a “Tink 


breakdown following the causes stated in the preceeding section. 


ly 
6.0 OTHER COMMUNICATIONS SYSTEMS 


6.5) 0 then ,Otiishone Areas 


Other ioftshorele areas employ communieations! systems “simi tar =aue 
those being utalized(int.the study sarealiWs’ noted *earlier, /explorat mom 
activities, inn imost) »othernsott{shore) regions * are) berng “undertake nsaus 
areas. .close..to the shore;(distancesulesswthan 100:*km)! )This "meawe’enae 
the ,VHE, band;1s the (prime, means;of communication. For example, Vin 
Beaufort .aSea,operabions bothaiVHE: andi HP. bands? are “berne ) Weedmeros 
drilling activi tiestuwnuch ace pabowt «602014 kmolerishore: **Sate mae 
communicataonviis also, being) utilized) along with microwavew inks ame 


allow communications between shorebases. 


Only communications systems in North Sea operations differs from 
those in the study area and elsewhere. As noted earlier the required 
ecommunicationws ~rangesi.for- the: North Sea and. the jenvironmeaweae 
conditions srevailing .are. comparable to those relevant in, thesvsGuae 
ancasabar lyin loop tewhen work) exploration in’ the “North } Se semua 
underway, he new communications demands for the British.Sectoreswene 
met by expanding the number of channels in the 2-4 MHz band available 
from) coast radiostations. This augmented service. by, the. Britas lume 
office ito theyrres»provides five speech channels, which, can, be weeqamoug 
a shared sbasis, and jinchudes, aproximately 90 dedicated) teleppaue em 
channels which, can) be),equipped jwith error .correcting , deviceemmagd 


moutéed to, speetfiic jtinland. business . addresses »(Hill, *)1 980. abe 
19.8.0). } 


The gabove rag \servicepmor)ithe exploration, activiuitiy ‘ie lise 
Operation today evengt houien an the iatern exploration stages spectrum 
congestion and channel interference became a major problem. They Ss. 2 oe 
maximum frequency spectrum economy, an independent side band system 
(instead of a double side band emission). was soon ‘adopted ait eee 
lower side band carrying one telephone channel shared between the rigs 
usings the, systiemy and. the»oppere..sideband, carryingsca smultiechoneet 


system having a Rapac uiypiot upto lSieeleprinter.:channel se Lt awe eee 


soon tealized that offshore production platforms would. require a more 
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permanent communications network, submarine cables were considered but 
mejvected-.for reasons sof high cost and their possible vulnerability 
near offshore platforms. It was bhioug hteshetese t ella e -comnuntastire os 
mor ld wamet tbe asayaitable LD Snitel meme trans-horizon ‘radio using 


tropospheric scatter (tropo-scatter), with multichannel capacity was 


chosen by the British office. 


AmieGOpo-scatter Sy S.Gem 5) (as ythiel«nameh surgigets tele wits BPo ets Scattering 
peoperties.of. the troposphere to propagate weak but reliable signals 
several hundred miles beyondy:thel shorazdn Binueehe VES SUNT. BP and..S HP 
bands. The British. trans—-horizon radi Oebinksyopenate i mleitaer irel F205 
Or 2 GHz bands and-are configured on a quadruple diversity basis using 
Ssp2ce sand. polarization. .and- a brivingadlie ted -isycteme! Goeeachi eve four 
independent radio signal paths. Thus, four antennas (with <a Switching 
Sapacity) are used at the shore-base, each be kOn) Goreme i i diameter. 
Two of the antennas are connected to one platform and the other two 
antennas to the second platform through Croposcatter) links. “The! stwo 
offshore platforms are connected through a line of sight mi Ronan 
Mute iransmitter, rated. ath ate lL. dew Output spowerenare sused:s Typa dal 


antenna diameters on offshore tye rimaimadisa Bh se fr 6mkOWiKo £8 m. 


An important parameter in tue porsscia tities propagae: ou is the scatter 
Pog ee or angle of. intersections ofspthe bimansmi tian *earnd Tecerviie 
antenna beams. As narrow) beam. directional antennas ard +®used Pita 
Peceoaccatter systems: (the orientation sommitie antenaae of Giver ad rh igre 
unlit would have to automatically controlled om sitabbpliged te provide 
Sommunications when the drilling ,oniteds jundexradtowe or during rough sea 
Ponaatrons., This antenna. stabilizataon requirement is similar to* hat 


needed for communicating with the ANIK satellite. Even if possible, 


‘ 
~~ 


euch, a2 complex antennay,instal lations don ephte drikilingvantee and on tema 
Sirorestation would be expensive. Dihbutse, the tropo-scatter 
Pomg@unications “system “1s not’)a. practteal. sand economically viable 
Pptlon ofor) offshores exploration 4 communieabions Bn Cheresrrdy Sar ea 
pn lece fixed offshore  platforme?pame; uscieds sand With eireee ne 2 i's wb sitent4a% 


(ene wove exp] oration yackiv ity. 


ao ase 
6.2 Systems Under Development 


Amoogujthen othersupos si biley ieysitieme Wis: it Welw sys tem" K 0.0 wears 
meteor-burst propagation system. Frequencies in the VHF and UHF bands 
may be propagated by reflection from columns of ionization produced by 
meters entering the lower E region. Experimental single channel 2-way 
telegraph circuits have been operated over distances of 800 to 2000 km 
Uisdine wi Lequenciwes jini themeange pirom -310%7t o840) Miz Yand with transmitter 
powers of 1 to 3 kw. One-way transmission of voice and facsimile have 
also, been <conductedudusing gtr ansmititter’ powers, of » l?eand gee aaa 
respectively. The) trequency ¢range” from fabout (50 to’ 80 MHz” appearecunca 
be best ‘suited for meteor-burst transmission. ‘The exact reliability sort 
thijs.atype, of. transmissaon, is jnotiiknown but “i's anlikely -to bevbeures 


than HF sky-wave propagation. 


Two relevant systems under consideration by the Department of 
Communaicatiions. (DOCDerareqitheaRACE. System (Radio Telephone with 
Automatic Channel Evalwatiion) (and) the M-SAT (Mobile. Satellite) mance 
is a HF Radio Telephone system designed by DOC, and being manufactured 
by Canadian Marconi, which is intended to extend the coverage of the 
switched. telephone system to v-remote communities), mining} Campa 
drilling. rigs, pand ;ships oon. ‘thejshigh seas. The s'ysitem) 1s (as? @acgvamee 
use and operates in the same manner as a conventional telephone. In 
fieldwtwilalcwcarvaedsout sduraneel 9808 and 98 b>) ‘aX cali? swecees 


rate of 
over 98 percent, has-been demonstrated. The reliability is achieved 


thriough the usepiofsias microprocessor ‘which: controls thé *°rad me amend 


automatically. iselectswothes optimal’ 'fréquency® channel” t6 “estagmumeam 


communicataonss | sHowever iS RACE % doles) ® not’ “lappear to be ¢apao memes 


provadingsshighwquality! voree ror data circuits; significant laa wreaaer 
Guality.j isis ach ievedijinuicompartsons ‘with, «satel lite: oc 8 Giese 


commana catirony(Parmant , 1:1.9830% 


They Gonnunaieatiomn suResearch Cent rettot= the’ Doc" hasmtabas reqe noisy 


devel opeds da slow Aoositeenhl, imessage: teeirminaly which “coukd substantially 


improve intership and ship-to-shore communications. This!) new terminal 


is ,.designed.togs,augment » the capability.» of ..existimg SHE Str ada aeae 


allowing the? transmissions. of text messages over vast distances ashen 


r 
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radio propagation Condatt tons © ame-erioo-eat verse Teo permit intelligible 


7 VOLCGetreanismissions / \Thé terminal has been successfully fieldittested 


end SYS ase xipiecitield , 6 Comm ere italltlive Gav ad i albiltel ets o one CUT HS Canadian 
Department of Communications Lass plansiato, Prtrodacel a new satellite 
eye ee Called * Mobil Satellite (MSAT 2 wha cheawould provide mobile 

SoOmmumrcabrons tol the: non-urban centres of Canada. This service will 
provide a high quality mobile service up to 200-250 -miles Joffehorevian 
the east coast (coverage dependentilon® satel lktteguemten ns foot=pridge) 
allowing both intership and shipshore communications. MSAT is expected 
to operate in the 8.00 MHz band and is being designed to provide 
mobile telephone, radio, paging, “andedatassery ieoe at a reasonably low 
Peer e torng portable kasidnellite, terminate which have very small 
entenoac@iilesshothan® ¢deim) . ° THe PaesupLlitywae and design’ © etirdy hrs 
PUbie@pacedetoelast Until°l9Sé.wttn a demonstration satellite expected 


Pome service from 1986 to 1994. ete commercial service is being 


planned after 1994, 
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APPENDIX A 
TERMS OF REFERENCE 


ty 


APPENDIX "A* 
STATEMENT OF WORK 


INTRODUCTION 


The Royal Commission on the Ocean Ranger Marine Disaster has 


been given comprehensive Terms of Reference which are divided 
into two parts. 


Part One calls for an extensive investigation into the loss 
of the drill rig, Ocean Ranger. This inquiry has been underwa 
since the Commission was jointly established in March 1982 by the 
governments of Canada and Newfoundland and Labrador. 


Part Two of the Commission's Terms of Reference call for it 


to "inquire into, report upon, and make recommendations with 
respect to" both the marine and 


ations and to a number of specific matters relating to drilling 
units operating offshore. 


To address the Part Two Terms of Reference, the Commission 
is undertaking a study program the goal of which is to identify 


practical means of improving the safety of Eastern Canada Off- 
shore drilling operations. 


The study area is Eastern Canadian Offshore extending from 
the shoreline to the limits of jurisdictional claims. The area 
extends from the Canada-us boundary north to the limit Of areas 
which will be serviced from East Coast ports and use marine 
drilling systems (approximately 75°N). 

The subject of study is offshore exploration and delineation 
drilling operations, including service and Supply (marine and 
air) activities 

The issue is human safety. Property safety will be consi- 
dered to the extent it affects human safety. Environmental safe- 
ty will be addressed by a State of the Art Review. 


The Part. Two Study Plan will include the following areas: 


12 Environment 


This study area will address the physical environment conditions 
within which offshore ccilling operations take place. Emphasis 


will be placed on severe and limiting conditions and their 
detection or prediction. 


2. -—Regulation 


This study area will address the manner in which offshore dril- 
ling operations are controlled by rules, regulations, and guide- 
lines and their relationship to safety. Emphasis will be on 
government control, but included will be industry control. 


3. Design 


This study area addresses the process of conception, design, 

construction; “classification, land certification of structures and 
equipment used in offshore drilling operations, Site Will include 
consideration of operational limitations and upkeep requirements, 


Ane Safety 


This study area focuses on elements of 
tions directly related to establishment 
sonnel safety. It includes the identifiec 
for Various activities s 1t deals with wo 
ty. In particular it will address system 


offshore drilling opera- 
and maintenance of per- 
ation of levels of risk 
rkplace health and safe- 
S to ensure survival and 
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minimize injury resulting from unplanned events. Special focus 
will be given to systems of evacuation, survival and recovery, 
including self help as well as external assistance. 


Ne Training 


To evaluate and, as appropriate, recommend improvements to opera- 
tional marine and safety training for the Eastern Canadian off-~ 
shore petroleum industry and related sectors. 


STUDY OBJECTIVE 


To assess critically the means for communication in relation 
to safe operation of Eastern Canada offshore exploratory 
drilling and to provide a perspective on practical possibilities 
to improve these means should they be found to be deficient. 


Definitions 


Drilling System - refers to a drilling unit and the support 
facilities such as support vessels, transport helicopters, and 
shore bases assigned to that particular drilling unit, 


Means of Communication - refers to the communications hardware 
ee ; 

used to transmit information from place to place by verbal, 
written, or other means. 


SCORE 


This study will examine the communications Systems currently 
in use for Eastern Canada offshore drilling units, support 
vessels, transport helicopters, and at shore Supoort bases. Both 
internal and external communications Systems will be examined; 
and an assessment will be made of their adequacy to ensure safe 
Operations in terms of information transmittal capability, 
reliability, ease of use, physical location of the equipment, 


compatability of the systems, and special training required for 
use. 


An evaluation will be made of the reliability of communica- 
tions systems to ensure their proper Operation during an emer- 
gency event, including a condition involving a partial or total 
failure of a communication system. The conditions which could 
lead to the failure of the individual communications systems will 
be examined and documented. 


The study will examine communications systems in use in the 
offshore drilling industry and in other offshore industries in 
other areas of the world as well as systems which are being 
developed to determine their applicability and effectiveness in 
the Eastern Canada offshore. 


TASK DESCRIPTION 


The contractor will undertake a review of the communications 


systems currently in use in Eastern Canada offshore exploratory 
Grilling. 


The internal communications system of drilling units pres- 
ently in use and the external communications systems of driiling 
units, support vessels, transport helicopters and shore bases 
will be examined; and a description of these communications sys- 
tems will be provided. 

The described communications systems will be evaluated, 


an assessment will be made of their individual Suitability in 
terms of: 


and 


lc the required quality and quantity of transmissions 
OF reliability 
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he ease of use 

4. Physical location of the equipment 
5. compatability with other systems 
6. training required to Operate, 


The total communications network associated with each 
"drilling system" (drilling unit; Support vessels, transport 
helicopters, shore bases) will be examined; and an assessment 
will be made as to the effectiveness of the System in maintaining 


Sing the -same 


of systems currently in 
use in the Eastern Canada offshore. Systems currently being 


developed will also be examined and evaluated uSing these 


An assessment will be made on the combination of the indi- 
vidual systems currently in use or under development which would 
provide the most "desirable" Overall communications system for 4 
“drilling system" in terms of information transmission, reliabil- 


ity, ease of use, physical location of equipment, compatability 
with other systems, and required training. 


SCHEDULE 


From the date of contract award, the report will be submit- 
ted in 12 weeks. 


REPORT REQUIREMENTS i 
REPORT REQUIREMENTS 


Ten copies of the draft final report will be provided. A 
single camera-ready copy,,Of .theiftinal®report,wild be provided. 


The’ report format, type ‘size, “and Spacing will adhere to 
Commission guidelines for appendix documents. 


RELEASE OF REPORT 


It is a policy of the Commission that reports submitted to 
it will be released to the public. These reports will be 
identified as exercises funded by the Commission but not 
necessarily representing the Commission's viewpoint. The timing 


of the release of these reports will be at the discretion of the 
Commission. 
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